PGS. TS Nguyén Ditc Quy

S0 TAY TUG1 NUGC
CHO NGUOI TRONG TROT

. " , N N
n A 3

ENHA XUAT BAN THANHHOA /7 e
; v ‘&- 3 &

4/ . N . e




SO TAY

TUGI NUGC CHO NGUOI TRONG TROT
PGS.TS NGUYEN BUC QUY - bién soan

NHA XUAT BAN THANH HOA - 2007



[ - -~
L0l NOI DAU

B# sinh trudng 6t va cho ndng sudt cao, cdy tréng can
dugc cung cdp di 5 yéu 15, dé la: Dinh dudng, dnh sdng,
nhiét Ao, khong khi va nudc. Trong cdc yéu 18 trén, trit dnh
sdng, nudc co thé diéu tiét cde yéu 1 con lai. Lugng nudc
trong dat nhiéu hay it déu c6 dnh hudng tdi viéc cung cdp
dinh ditdng, ché dj nhiét, dj thodng khi cua dat. Vi vay, cé
thé ndi wedi nudc hop Iy 1a mdt trong nhitng yéu t6 quan
trong nhdt cia k¥ thudt chdm séc cdy tréng. _

Cudn “S6 tay ntdi nwdc cho ngudi tréng trot” dugc bién
soan nhdm cung cdp nhitng kién thitc co bdn va nhitng tra
ctfu cdn thiét gitip ngudi trong trot hiéu bdn chdt cia vige
1udi nudc va thuc hién t6t viéc diéu tiét nudc tedi hop Iy cho
cdy trong.

Trong thuc tién lam viéc, ngudi lam céng tdc trong trot
gdp phdi hang loat vin dé vé tudi nuéc ma ho cé thé tim
thdy cdu trd 1oi trong cudn sdch nay: Pdt trong la dét gi va
khd ndng git nudc clia né nhu thé nao? Loai nudc ndo trong
ddt cdy c6 thé sit dung dugce? Cly hép thu va cdn bao nhiéu
nwdc? Khi ndo cdn wtéi? Lugng nudc tdi bao nhiéu? Chdt
lugng nucc twdi? Cdch chon phiong phdp tudi hop 1y, gid
ddu tu va con nhiéu vén dé khdc...

Ngoai ra, cuén sdch ciing cdp nhdt mit s6 kv thudt nedi
nwdc dang duge phdt trién manh & nhifng nudc phdt trién
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nhu tudi phun mua véi éng néi di dong, tudi phun mua vdi
thiét bi phun nhé, wéi nhd giot... Nhitng ky thudt nay c6 thé
ung dung & mdc ta hién nay.

Hy vong cudn sdch la tai ligu tham khdo b8 ich cho
nhing nguoi lam cong tdc trong trot va lién quan.

Khi gdp cdc vudng mdc phdt sinh, ban doc ¢6 thé dit céu
hoi va nhdn duge nhitng gidi ddp ciia tdc gié bing cdch gii
thu tdi dja chi:

Nguyén Ditc Quy
Trung tdm nghién citu hé trg xudt bdn
S& 12, ngo 30/18 Ta Quang Bitu, Bich Khoa,
Hai Ba Trung, Ha N,
Tdc gia



CHuong |
DAT - KHO DY TR{' NUGC VA DINH DUGNG
CHO CAY TRONG

1.1. CAU TRUC PAT

P4t 12 kho chia va cung cp dinh dudng cho ciy trdng,
12 moi trudng ma nudc va chit dinh dudng chuyén vin qua
d6. Céc dic tinh ciia dat thay d8i theo tinh chit vat 1y cda
né va thudng quyét dinh d€n loai cdy duge trdng, d€n loai
hé th&ng tu6i thich hgp. Vi viy hiu k¥ tinh chit cda ditla
rat can thi€t, phuc vy cho viéc tudi nuede ¢6 hiu qud.

N6i d€n cfu tric cda ddt 1a néi dén t 1& nrong ddi cia
céc hat khodng c6 kich ¢8 khdc nhau tao ra dit. Theo kich
@, cdc hat dat dugc phan nhém thanh cdc hat s6i, c4t, bin
va sét. $&i khéng tham gia vio cdc dic tinh cla d4t nhw
khi ning trao ddi cation va khi ning gilf nudc cia dit.
Kich ¢8 c4dc hat dit duge phin chia nhu béng 1.1.1.

Bdng 1.1.1. Kich cd ciia ddt

Tén goi Buing kinh hat (mm)
Cd guan ndng nghigp USA | Hoi khoa hoc dit Quic t&

C4t rit thd 2-1 -
Cat thé 1-0,5 2-0.2
Cit trung binh 0,5-0,25 -
CAt min 0,25-0,10 0,2-0,02
C4t rdt min 0,10-0,05 -
Biin {limon) 0,05-0,002 0,02-0,002
Sét < (0,002 < 0,002




S& tay i nude cho ngudi irdng trot

Cdu tric dit déng vai trd quan trong trong qué winh
nude di chuyén trong dit, dén khi niing gilf nudc cia dat,
d€n kha ning lgi dung va gii¥ chi't dinh dudng.

Phén loai dit: P& c6 th€ phan loai d4t, trde tién ta phai
xdc dinh dugce ti 1€ phin tram thé tich cGa cac hat c4t, bin,
sét rong mau dit. Viéc nay duge thuc hién nha sau: Lic ky
mét miu d4t trong mdt binh hinh try cao chita nudc va dé
cdc hat c6 kich cd khdc nhau ling dong. Céc hat cdt s& 1{ng
dong 6 ddy binh trong vai phit; bin s& ling dong tir 2-3
gid; sét s€ ling dong & phia trén 16p b tir 18-24 gids. Keo
sét ¢4 th€ vin con & trang thai Id Idng. VG6i cdch 13m trén,
ta dé dang x4c dinh dugc tf 1é phin trim cédc hat c4t, biin,
sét trong miu dit. Cuéi cing si¥ dung bidu dé tam gidc
trong thd nhudng d€ phén loai d&t. Bing (1.1.2) gidi thiéu
cich phin loai cfu tric ddt cGa Hoa K.

Bdng 1.1.2. Gidi thiéu cdch phéin loai dét

Loai 4t Ti 1& cdc loai hat (%)

Cit Bun Sét

Cit 80-100 0-20 0-20
Thit pha c4t 50-80 0-50 0-20
Thit 30-50 30-50 0-20
Thit bun 0-50 50-100 0-20
Thit sét 20-50 20-50 2030
"Sét pha cit 50-70 0-20 30-50
Sét bun 0-20 50-70 30-50
Sét 0-50 0-50 50-100

Ngudn: V.P Tatil - Soil water plant relation



Chuong I: Dt - kho du tri nudc va dinh dudng cho cdy trong

Pdt cat ¢6 d 1€ cic hat cit chi€m phdn 16n thudng dugc
goi 12 d4t thé hay dit nhe. P4t sét ¢6 ti 1& cdc hat min
nhiéu hon dugc goi 13 ddt min hay d4t ning. P4t thit ¢6
ié cdc hat cdt va hat sét gin nhu bing nhau con dudc goi
14 dét c6 cfu tric trung binh hay d4t trung binh. Pt nhe
cdn ¢6 ¥ nghia 12 dé canh tdc trong thdi ky 1am d4t. Trong
khi & dat ning c6 khé khin hon.

C#u tric clia d4t khdng thay d8i trong qua trinh canh tic
cing nhw qué trinh thyc hanh cdc viéc qudn 1y dit khic va
hiu nhu 8n dinh.

D4t cdt tao ra mot hé thdng mao din tuong d6i don gidn.
Thé tich c4c khe rdng phi mao quin 16n nén khi ning tiéu
nudc va thong khi 12 t8t. Kha ning giit nudc va trao d6i
cation thip.

D4t sét1a sy tip hgp cia cdc hat sét nhd c6 dién tich bé
mit 16n, thim chi c6 thé 1&n t6i 10 ha/kg ddt. Do dién tich
trén mét don vi thé tich d4t 16n nén dit sét ¢6 kha niing gitr
nu6c va cation cao hon dit cdt. Ngoai ra sy vin ddng cia
nudc 1a chdm, khd nang tiéu nudc va do thodng khi thip.

( d4t thit, do thé tich cdc khe rdng nhd nhiéu hon céc
khe réng 16n, mit khic ti 1& cdc hat c4t, biin, sét gdn nhur
cin bing nén dit c6 nhitng dic tinh trung gian giita d4t c4t
va ddt sét. C6 thé néi dat thit 13 thich hgp nhét cho sy sinh
trudng clia cdy tréng vi n6 c6 nhitng dic tinh quy: Kha
ning ti€u nudc va dé thodng khi t8t, lugng nude cé ich
trong dit va cation dinh duéng nhiéu hon.



S& tay tudi nutde cho ngudi tréng trot

1.2. BAC TINH GIU NUGC CUA MOT SO LOAI DAT
1.2.1. P4t cit

Piy 12 loai ddt ma c4dc hat di't gin nhy tich rdi nhauw.
Khi co sit vao cdc ngén tay, cdc hat dit giy cho ta cdm
gic thd rép. O trang thi khé, khi bi ép dt vAn cdn rdi rac.
Khi d4t hoi 4m, ta ¢6 thé vo vién trong 1dng ban tay nhung
vién d4t vin v3 ngay khi ta xde ban tay ra. Khi ning gitt
nude cia dat cit kém. Lugng nudc c6 thé sk dung cho ciy
trdng 12 rat thip. Ngudi ta goi d4t ¢4t 12 nhe, d& canh téc.

1.2.2. Dat thijt

DAt thit ¢6 i 1€ phin trim cdc hat c4t, bin va sét gin
oht cdn bing nhau. Khi dit hdi 4m ta cé thé tao thanh
vién d4't trong long bin tay v né khéng bi ph4 hiy khi ta
x0e tay ra, ohing né s& bi v@ vun khi rdi tit trén cao
xufng dit.

b4t thit c6 khi niing gil nubc t6t cling nhu viée 1am dat
& ddt thit 12 thudn 1¢i. C6 thé néi A4t thit c6 dic tinh vat 1y
thudn 1¢i cho sy sinh trudng cta ciy trdng. Phin 16n d4t
nong nghiép 13 dat thit. Mot loai d4t thit trong d6 lugng cdc
hat cdt trdi hon duge goi 14 dat pha c4t. Ciing nhu viy, mdt
loai dit dugc goi la ddt thit pha bin hoic pha sét n€u lugng
biin hodc lugng sét trdi hon,

1.2.3. P4t thit bun

G loai d4t nay, ham lugng ban chi€m hon 50%, mét
lugng nhd cic hat sét va mdt lugng trung binh cic hat c4t
min. Khi kh6 ddt tao ra cdc cuc ddt cing dé dip va. Pat ¢
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Chuong I: Dt - kho du tri2 nuée v dink dudng cho cdy tréng

khd ning giit nudc t5t. Khi udt ta c6 thé 1am nhuyén dit
bing cong cu lam dit.

Pt thit biin ¢6 dic tinh vt 1y t8t cho sy sinh trudng cia
ciy tréng. Khd ning giif nudc va lugng nude hitu ich trong
dit cao.

1.2.4. DAt thit pha sét

P4t ndy c6 him lugng sét 16n, lugng bin trung binh va
ham lugng c4t nhd. Khi khé d4t tao thanh c4c cuc dit cing.
Do x0p clia dit 16n. Kha ning gilf nudc va lugng nude hitu
ich trong d4t cao.

1.2.5. D4t sét

Pt sét ¢6 ham lugng sét chi€m hon 50%, cic hat ddt rit
min. Khi d4t uvét d& 1am nhuy&n. D6 thong khi ciia dit bi
han ch€. Sau khi tu6i holic mua, dit dé tao thanh 16p vé
citng. Khi wdt d4t rdt déo va dinh. Lugng nudc hitu ich
trong dat rit thdp mic dd lugng nudc trong dit 16n.



CHuoNG IIA’
NUGC VA DAT
2.1. DUNG TRONG, TY TRONG, B0 RONG
2.1.1. Dung trong (d)

Trong lugng clia mét don vi thé tich d4't kho duge goi 2
dung trong.

Phu’cing phdp thong dung nh4t d€ x4c dinh dung trong 1a
dl‘lng Ong kim loai hinh try (thudng c6 thé tich 1000m3) lay
miu dit § ruong (a4t chua bi ph v8 cdu triic) rbi dem sdy
kho trong tii sy & nhiét 46 100°C cho dén khi miu dit c6
trong lwgng khong ddi.

Dung trong dude xidc dinh theo cong thic (2.1.1):;

d= (2.11)

<o

-

Trong d6:

- d: Dung lugng dat (g/cm?®).

- P Trong lugng miu dét dd dugc sy kho ().

- V,: Thé tich &ng tryc.

Dung trong chiu dnh hudng cia ciu tric dat, triv lu’dng
chit hitu ¢d trong d4t va qu4 trinh canh tdc. P4t 6 ciu tric
min dung trong thay d8i tir 1,1 d&n 1,3 g/lcm’. DAt c6 ciu
tric thé dung trong bi€n déi tr 1,4 d&n 1,8 g/em’. Dung
trong ddt gidm khi db tdi x8p cla dit ting, nguge lai né
ting theo d¢ chit cla dat. Dung trong con chi mitc d6 céc
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Chuong H: Nudc va dbt

khe réng trong dit. Dung trong nhd cho ta biét thé tich cic
khe réng trong 44t 16n v khi dung trong 16n, thé tich cdc
khe réng trong dit lai nhd. Dung trong & mot s& loai ddt
nhit sau:

- Ddtcat d = 1,50-1,80

- b4t limon d = 1,30-1,50

-Pitsétd =1,10-1,30
2.1.2. Ti trong dit (D)

Ti trong dit 12 trong lugng cla mot don vi thé tich pha
rin ctia 4t (khdng c6 khe rdng).

Ti trong d4t thay ddi tir 2,4 dén 2,8, & céc loai ddt nhuf sau:

- B4t trung binh: D =26

- bt da voi: D=24

- b4t cat: D=28

P& xdc dinh 1 trong ngudi ta ding binh thiy tinh
Picnomet d€ do thé tich d4t véi cong thic x4c¢ dinh nhu sau:

_ P,(1-0) _P

= =_dk (2.1.2)
(P, +P)-B, V

Trong d6:

- P, Trong luong d4t ¢ xdc dinh 1f trong, thudng 13y tif
30-50g.

-0: P 4m dit khi x4c dinh ti trong (% trong lugng d4t kho).

- P,: Trong lugng binh Picnomet + trong lugng nudce cit
chita diy binh (g).
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88 1ay nudi nude cho nguoi 1réng trot

- Py: Trong lugng binh Picnomet + trong hrong dit +
trong lugng nu6c c4t con lai sau khi cho d4t vao binh, mot
lugng nudc c4t trin qua miéng ra ngodi (g).

« Pgi: Trong lugng miu dd't kho (g).

- V: Thé tich miu d4t khi khdng c6 c4c khe réng (cm’),
chinh 12 thé tich nuéc da trin ra ngoai.

2.1.3. Py rdng dit (A)

Thé tich dit khi khdng c6 phin rin chi€m chd. D6 ring
dugc bi€u thi bing ti 1& phdn tram giita thé tich phin réng
v8i todn bd thé tich dit.

A . A &
A= The tich pl:n?an ronf xlOO:MJ‘—XIOO (2.1.3)
Toan b thé tich dat v

Trong d6:

- V,: Thé tich do nuéc chi€m ché.

- Vi: Thé tich phin khi.

- V: Todn b thé tich dit.

Ta can phin biét hai khdi niém khe réng 16n va khe rfng
nho trong dit. Khe rdng 16n gém cdc 16 18ng ¢6 dudng kinh
16n hon 8 micron, & d6 khong khi va nude di chuyén tw do ma
khong bi ddt gilt (nudc ma ta thiy & d6 1a nudc trong lyc).
Khe rong nhé c6 dudng kinh trung binh nhé hon 8 micron
trong d6 t6n tai nwdc mao déin va nuéc dinh k&t bé mit.

D6 t6ng ddt con dugce tinh t¥ dung trong va tl trong
nhu sau;
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Chuong II: Nudc va ddt

D-d d
A=—— x100=(1- =) x 100 2.1.4
D 1-5 (2.1.4)

Trong d6:

- A: D6 16ng d4t (%).

- d: Dung trong dat (g/cm?).

- D: Ti trong 44t (g/cm?).

P6 réng dit ting theo sy ting d6 min cda cdc hat, sy toi
x8p clia ddt. Cu triic 34t cling 4nh hudng t8i d6 rdng cita
né. O 4t cit A = 35-50%; 3 d4t sét A = 40-60%.

2.2. PHAN LOA! NUGC TRONG DAT

Nudc trong d4t chii y&€u duge phan thinh 3 loai: Nudc
hiit m, nwdc mao din vi nudc trong Iyc. Ngodi ra cdn cé
hai loai khic dugc bi€t d€n 12 nudc két tinh vA hoi nube
trong dit. Trong thdi gian gin diy, trén cd sd sif dyng nudc
clia ciy tréng, ngudi ta cdn phin ra nudc c6 thé s dung va
nudc khong thé sit dung dugc. Chiing ta s& 13n lugt xem xét
tirng loai.

2.2.1. Nuéc hit 4m

Nudc hit 4m 13 nudc bao quanh bé mit cdc hat dit
thanh mét 18p rit méng. N6 duge cdc hat dat gilt chit véi
4p lyc tir 31-10.000atm (atmosphere). 3 trang théi nay
nudc khong & dang 16ng, ciing khéng di dong dudc.

Ludng nudc it im phuy thudc vao bdn chdt va sd lugng
dién tich bé mit cdc hat d4t, vao cdu tric dit v lugng chat
hitu cd hodic cdc chit keo c6 trong ddt. Thuit ngd “hé so
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S5 tay oi nude cho ngudri tréng trot

hit m” thudng dudc sit dung dé biu thi lvgng nwde duce
gill vai dp htc 3latm. Cay wdng khdng st dung duge loai
nurGe nay.

2.2.2. Nuée mao din

Khi lugng nude cung cdp ting 1én, 16p mang nude bao
quanh cic hat dat day 1én, nudc thim nhip vao hé théng 15
rong va din din 1dp diy cdc khe rong giita cdc hat ddt, s&
dat tdi mét trang thai khi 4p luc nwéc can bing vGi trong e,
Ap Iyc giit nuée lhc ny 13 vao khodng tit V/,,-satm. O trang
thdi nay diit khong thé gift thém nudc dudce nita va dudi tic
déng ciia trong lyc nurée bt ddu di chuyén xudng phia dudi.
Nudc duge dit giit & giai doan nay hoic sau khi ngimg di
chuyén xudng phia dudi duge g0i 12 nudc mao din.

Nudc mao din duge gitt § 4p luc tir /,-31atm va phan
nhiéu & dang 1dng. Nudc mao din cung cap toan b$ hodc
phin 16n lugng nude cin thi€t cho ciy tréng, nhung khong
phdi todn bd nutGe mao din 13 c6 thé si dung duge cho cay.
ThuOng lvgng nudc dugce gilt & 4p lyc 6 '/,-15atm 1a c6 thé
sl dung duge dGi vai phin 16n cay trdng, phin con lai duge
cdc chilt keo trong d4't va trong cac vi 15 réng gii rit chic
chin nén ciy tréng khéng st dung dudc.

Nhitng y€u 5 chinh dnh hudng d&n Wdng nwdc mao din
trong dat 12 k€t cfu, c&u triic, si ¢6 mat clia chit hitu cd va
keo dat. Bt ¢ cdu triic min giit duge nhidu nuée hon dat
c6 cflu tric tho. Pat ¢6 két cdu hat c6 kha ning mao din
cao hon. Lugng hifu co va keo ddt cang nhiéu, khi ning
mao din cia d4t cang cao.
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Chuang H: Nude va dat

2.2.3. Nude trong lyc

Né&u viéc tiéu nudc bi ngin c¢dn, khi ta thém di mot
lvgng nude, mréc din din 14p ddy cdc 18 rdng va ddy hoan
toan khong khi ra khoi dat. Mot loai ddt ¢6 khd ning tigu
t6t s& khong thé dat t6i giai doan bdo hoa hodn toan vi dudi
tdc dong cla trong lirc nudc bit ddu di chuyén xudng phia
dudi qua cic 18 rdng khi trong Irc vugt qué dp hre giif nudc
cda dat.

Ap lyc giif nudc & giai doan ndy 12 Y;atm hodic nhd hon.
Nudc di chuyén xudng phia dudi qua cdc khe rdng dit dudi
tic d6ng clia trong lyc duge goi 1a nudc trong luc. Nude
trong lyc khong thé sit dung duge cho ciy tréng trt mot
litgng nhd khong ding k€ duge mdt s§ cdy tréng hdp thu
nhit lia nuéc.

Vi nitée chi€m toan bd khe rdng cha ddt va loai bo hodn
toan khdng khi ra khéi dit. Khi diéu kién tiéu nudc bi han
ch€, mot didu kién hoin todn khong thich hgp cdy trong
dugce tao ra.

2.2.4. Nude c6 thé sit dung duge cho ciy trong

Lugng nude duge d4t gilf va nim trong khodng 4m
sitc gift ém ddng rudng (SGAPR) d&€n dd 4m ciy héo tuong
\tng v6i 4p lyc gilt nutée clia A4t tir 0,1 (hoic 0,3) dén 15atm
12 nudc ¢6 thé sit dung dugce cho ciy tréng.

Lugng nudc c6 thé sit dung trong d4t phu thude vao két
c&u, cfu tric A4t va lugng keo ciing nhy chit hitu cd cb
trong dit. N6 ting theo d6 min ciia cdc hat dit vi lugng
nuéc mao din & trong di't ¢6 cAu tric min nhiéu hon. Tuy
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58 tay nedi mude cho ngudi tréng trot

vay it lugng nudc cao hdn § mot loai ddt khéng c6 nghia
12 Igng nude c6 thé sit dung dugc 16n hon vi st c6 mit mot
lugng 16n cdc chit keo & mdt s8 dit c6 c&u triic min din
dén gif chit mdt lugng nudc déng ké. DAt c6 két c&u hat
va nhiéu chdt hitu cd s& 12m ting b& mit tiép xiic trong d4t,
nht vdy, khd ndng tich trit va lugng nudc cé thé sit dung
dugc s& 16n hon.

2.2.5, Nudc khéng st dung dvge

C6 hai tinh hudng & d6 nudc khong thé si dung duge véi
phin 16n ciy tréng.

- Th nhit: Khi nuéc trong ddt ha thip xubng dudi do
dm cay héo va dugc giit dudi ap lye 15atm.

- Thit hai: Khi n¢6c trong dit & trén sifc giit m déng
rugng va dudce giif § 4p lyc tit 0-',atm.

2.3. B0 AM DAT
2.3.1. Dinh nghia

P$ 4m a4t 1a moét dai lugng chi miéc 46 nude chira trong
ddt. P9 &m d4t bi€u thi m&i quan hé giita nudc trong A4t va
dat tai mot thai di€m nao d6.

D6 dm d4t 12 chi tiéu d€ dénh gi4 trang thii nudc trong
dat, 1a cd s dé diéu ti€t ch& dd nudc thich hgp cho ciy trong.
2.3.2. Cédc cdch bi&u thj 49 4m dat

C6 hai cdch d€ biéu thi dé 4m d&t: Mot 13 d6 Am tinh
theo phin trim trong lwgng d4t kho. Hai 13 do §m tinh theo
phin trim thé tich dat.
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Chuang H: Nude va ddt

a. Py d&m tinh theo trong lugng dit kho
Pé dm tinh theo trong lugng dd't khdé duge xdc dinh theo
cOng thifc sau:
P
0, = -2 x100 @31
Pa

Trong dé:

-6,: Do &m d4t tinh theo trong lugng d4t khd (%TLDK).
- P,: Trong lugng nude ¢6 trong miu dit (g).

- P4 Trong lugng kho clia miu dit duge siy ¢ 105°C (g).

b. D§ &m diit tinh theo phdn tram thé tich dat
D6 4m dit tinh theo phéan trim thé tich dit dugc xéc
dinh theo cbng thic sau:

Vn Pl _PZ

0,=—2x100=

d nxd

x100 (2.3.2)

Trong d6:

- 8,: b6 dm tinh theo phan trim thé tich dit (%V).

- V,: Thé tich mféc chita trong miu dat.

- V4 Thé tich miu dat.

- d,: Dung trong nudc & diéu kién binh thudng d = 1g/cm’.
¢. Mdi quan h¢ giita dj dm dit tinh theo trong buigng va dp
&m dat tinh theo thé tich

Dé x4c dinh mdi quan hé giita hai loai d6 4m nay ta 14y
B, chia cho 6,:
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6

<

_pzil_;ﬁ= Pn w4 _ Pn
% Fa Vo Fac Vo Tak
Va

Vi ty trong nudc trong di€u ki€n binh thudng bing 1 va
ti 56 Py: V4 chinh 13 dung trong d4t d nén:

9p 1
~==—hay,=d x8, (2.3.3)
8, d

C6 nghia 12 d6 4m tinh theo thé tich bing dung trong dat
nhin v6i d6 4m tinh theo trong lugng dit kho.

2.4. CACH XAC BINH DO AM DAT

Bé xdc dinh d6 £m d4t, 6 thé sit dung phuong phép trfe
ti€p nhu ding td s&y hojc d8t ¢bn, hoic gi4n ti€p nhu ding
thi€t bi do Tensiometer, thi€t bi do trd khdng dién cla dat,
thi€t bi do bing Newtron... Du6i diy gidi thiéu c4c phuong
phép xdc dinh théng dung nhit hién nay.

2.4.1. Phudng phip s dyng ti siy

- Diing khoan d4t 18y miu 84t & rudng.

Mau ddt dudc cho vao hop nhém di can trong lugng rdi
dat vao ti siy vdi nhiét d6 1a 105°C. P& nudc trong miu
dit bay hoi cho d€n khi cin thdy miu dit c6 trong lugng
khdng ddi. Lugng nudc m4t di trong khi sdy chinh 12 Iugng
nu6e ¢ trong miu dit trwde d6. P4 Am tinh theo trong
lugng ddt khod duge xac dinh theo cong thie (2.3.1):
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0 =P2'P3

P

100 (2.3.1)

3~5

Trong d6:

+8,: D6 4m d4t tinh theo trong lugng dat khd (%).

+ Py: Trong lugng hdp nhdm (g).

+P,: Trong lugng hdp nhdm + trong lugng miu dit im (g).

+ Py: Trong lugng hop nhém + trong lugng mau dit da
sdy kho (g).

- X4c¢ dinh d6 im theo thé tich.

Ding mét dng try kim loai ¢6 thé tich V (thudng 1&
100cm®) d6ng thing géc vao ting dat cin x4c dinh 4o &m
sao cho dit 1y vio dng try giif duge & trang thdi tf nhién.

L&y 8ng tru chita ddy dat o nhién 1&n r6i dung dao cdt
phing dit 3 hai ddu. Pem cin ta dugc trong Iwong P; gdm
trong lugng &ng tru + trong Wwgng d4t Am.

Pijt 6ng tru ¢6 miu dat vao ti sdy véi nhiét 4§ 105°C
trong khodng thdi gian 6-8 gid cho dén khi can thiy trong
hrgng Sng tru khéng d8i P,. Trong lugng P, gém trong
lugng 6ng tru + trong lugng A4t khd. P8 4m tinh theo thé
tich duge xdc dinh theo ¢dng thife (2.3.2).

0, =V x100=2P2 100 (232
d dnxvd
Trong d6:

+ 6,: Do 4m tinh theo thé tich dat (%).

19
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+ V,: Thé tich nu6e trong miu dat.

+ P, P,: B3 gidi thidu & phin trén.

+d,,: Dung trong nuéc & diéu kién binh thudng d_ = 1g/cm’.

+ V4 Thé tich dat chinh 12 thé tich &ng tru.

+ V4 =TIr’xh

+r: ban kinh 6ng tru (em), h: chiéu cao 6ng tru (cm).

Xac dinh d§ 4m d4t biing phuong phép sit dung 1 sy 12
chinh x4¢ nhat, khong doi hoi nhi€u thi€t bi phitc tap. Chi
cdn ¢6 mot ti sdy, mot can k¥ thudt, mdt khoan dat hoic
Ong tru kim loai va mdt s& hop nhom.

Nhugc di€m cia phuong phip niy la t6n thdi gian va
cdn nhiéu miu d4t d€ c6 k€t qui chinh x4c.
2.4.2. Phueng phip d6t con

P6 la phuong phip d6t mdt miu dit (25-30g) vdi cdn
(Sml mdi 1dn) d€ lam bdc hdi hoin todn lugng nude c6
trong dat. Bat cin dugc tron ki v6i cdn trude khi dot. Vige
ddt dugc ti€n hinh tir 3-5 14n cho dén khi trong lugng miu
dat dat gid uj 8n dinh. Viéc cin va xéc dinh d 4m gifng
nhu phuong phép s dung i siy.

Céch xdc dinh d9 &m biing d8t ¢dn cho k&t qud nhanh
v rdt tién 101 & nhitng noi thi€u ti sdy.

Han ché€ chinh clia phuong phép 13 chat hitu ¢d cé trong
miu dit bi dt chdy lam két qud kém chinh xdc dic biét &

nhitng dit c6 him lugng chit hitu cd cao. Ngoai ra ¢6n dét
cting 12 mot loai nhién liéu dit tién.
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Chitong II: Nude va ddt

2.5. D0 GIAN TIEP B0 AM BANG THIET B| TENSIOMETER

2.5.1. Ap lyc hiit nu@e ciia dat va duvng cong PF
Pé hiéu 4p lue hit nudc cla dit ta hiy xem minh hoa
trén hinh (2.5.1).

@Ap lfé' e %
7777, T

o

.
..@‘.
..' .I\.\ e e
oo
H
>

4 2
z e
2 Z
4 #
2 2
5 ]
LD n
# o ]
. 5
; A i i
G |,
- T T ” 2 " 2 Aplye
] ; T s f it nude
Nude ; 4 . [_)ﬁ’t_ * 2 ciia ddt
] . -] [ I R, -
” ] z Zi
(77777 77777
a) b

Hinh 2.5.1. Ap k& nudc

Hinh (2.5.1) biéu thi mot 4p k& nudc. Mot diu cha 4p k€
giéng nhu mét binh ¢6 18, nude c6 thé thim qua duge. G vi tri
A binh dude dat sit mat nude, muc nudc trén ap k€& & vi tri Py,
Giit nguyén nuéic & 4p k€&, thay chau nudc bang dit, myc nudc
trong 4p k€ s& ha xudng & vi tri P. Trong dit ton tai mdt lyc
hit nu6c ma dd 16n ciia né chinh ta hién s8 (P,P).

- Quan hé giita 4p lyc hat nudc ciia @it va do 4m.

Ap hre hit nu6c cha d4t ti 1€ nghich v6i o dm dat. Pit
cang khd thi (P, P) cang 16n va ngudc lai dat cang &m thi
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54 tay tudi nudc cho ngudti 1réng trot

(Pg-P) cing nhd, nghia 1a P tring véi Py. Hinh (2.5.2) 12 d6
thi bi€u di€n quan hé giita 4p huc hit nudc cha dit va dé Sm.

pF Cotnude Il em  Ap luc P (bar)
A A A

71 T10° 19.81.10°
61 108 19,81.102
5..‘ +1¢° 19,81.10’
aty 110 +9,81.10°
3t N\ 110 19,81.10"
21 el 110 19,81.102
L1 T 1o 19.81.10°
0 + ¢ I i 10 9,81.10°"

10 20 30 0%

Hinh 2.5.2. Quan hé gida dp luc hit nitdc ciia dat va dp m

Xem d4 thi ta thiy khi d6 4m d4t gidm ddn t6i 0, 4p lyc
hiit nudc clia ddt dat gid tri 16n nhét, x4p xi 10*bars tuong
duong v6i dp luc ¢t nude 10°cm. V6i cac gid tri 16n clia 4p
lue nhy vay khoéng tién cho viéc st dung nén ngudi ta d3
thay gid tri 4p luc biing gia tri PF tuong dudng, trong d6:

PF = log cm ¢6t nu6c. V6i § nghia nhir trén, khi d6 §m
dat din t6i 0, dp lyc hit nuée clda nudc 16n nhit 10%bars
tudng dng véi ¢dt nude 107cm, hay tudng ing véi PF =
logl¥ = 7.

Khi dit § trang thdi bao hda nudc, 4p lye hit nude cia
di't bing 0, PF = 0. V&i mdi td s6 4p lire hit nuée do duge
ta c6 gid tri PF va d6 dm tudng duong.
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Chuong 1I: Nude va ddt

Bdng 2.5.1. Gidi thiéu dp luc hit nudc cia cde dai ligng
ddc trung dm trong ddt

Pai lugng djc trung m | Ky higu ‘?&:}S’ pF
Diém hip thu phan ti¥ Bpn.e 2248 6,36
Piém hit m 6., 46,6 4,78
piém héo 6y 15,2 4,18
Dempvolenkime | | 1230|3033
Site gi m ddng mdng 0,4, 0,1-0,33 224
Do 4m biio hoda Oy, 0 0

Nguén M. Kutilka (1996)-Zavlahy. Bratislava 1974

Quan hé gita cdc don vi do 4p lyc hit nuéc ciia dit:

- 1 atmosphere (atm) = 1,03223 kg/cm’® = 1,01325bars.
- 1bars = 10,19719m c{t nudc.

- 1cm H,0 = 9,81.10%bars.

2.5.2. Thi&t bj do Tensiometer
a. Cdu tgo

Tensiometer 13 mot thi€t bi duge st dung rdng rdi khi
tW6i nudc cho ciy tdng bing cdch do 4p lyc nudc trong dit
nhd d6 c6 th€ danh gid mic 4o Am cla dit.

CAu tao cia Tensiometer gdm mdt cSc x8p bing gdm
gin lién v4i mot Sng kim loai va mot 4p k& thiy ngin hodc
chin khéng (xem hinh 2.5.3). & dinh clia 8ng kim loai 13
chi€c niit cao su. Hé thdng dudc d6 diy nude cdt sao cho
khong d€ lai khong khi trong 8ng. P& do dugc 4p luc nudc
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86 tay tudi nudc cho ngudi tréng trot

trong dat ta 1am nhu sau: Bong mét chi€c ng réng bing
kim loai vao d4t d&€n d6 siu cin do dp luc nu6c d€ tao ra
mot 16 hong trong dat rdi dit Tensiometer vao d6. Khodng
khéng gita Tensiometer va dit duge lam chit bing dit
min d€ ddm bio c6 sy ti€p xic chic chin giita phén céc
x6p cla Tensiometer véi dit. Khi chi€c cdc cia
Tensiometer da dugc dit chic chin vao dat, nudc tiy trong
cdc s& di chuyén ra ngoél vao dit cho dén khi c6 su can
bing giita nudc trong cbc x8p va nude trong ddt. Sy di
chuyén cla nu6c ra khdi Tensiometer tao ra sifc hiit trong
hé théng nudc clia Tensiometer va ap luc s& dugc ghi lai
trong ap k€. S& doc & 4p k€ dugc
chuyén thanh atmosphere (atm)
hodc bars.

Ap lyc & Tensiometer ting
din theo mic d6 gidm lugng
nuGc trong dit. Khi viéc tuéi
nuéc dugc thuc hién, nubc tir
trong ddt lai thim nhip vao
chi€c cdc gém x8p cia
Tensiometer cho dén khi dat
dugc sy cin bing thiy luc. Qu4
trinh ndy lam gidm 4p lyc trong
Tensiometer.

Sau khi tu8i theo thoi gian,
nudc trong dit gidm di do béc
hoi mat ddt va mit 14 cay, nude
lai di chuyén ra khdi chi€c cdc

Hinh 2.5.3. C4u tao cia
mot Tensiometer
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Chuong I: Nudc va ddt

gém d€ duy tri sy cin bing vd 4p lyc do duge trong
Tensiometer lai ting vdi st gidm din lwgng nudc trong dat.
Hinh (2.5.3) gidi thi€u cfu tao cia mét loai Tensiometer
dién hinh.

Tensiometer do chinh x4c duge 4p luc nudce trong dt
0-0,85atm. VGi 4p lyc nudc cao hon, khong khi s& lot vao
trong hé th&ng Tensiometer va 1am cho viéc do khong
chinh x4c.

b. Ung dung ciia Tensiometer

Tensiometer c6 mdt s& ng dung chinh sau diy:

- Tensiometer durge sit dung d€ xdc dinh chiéu dai b ré
ciy. Theo déi s8 doc Tensiometer theo thdi gian va ti 18
ting 4p luc nudc trong dit & dé sau nio d6 lién quan dén
mit do bd ré cay.

- Diing Tensiometer d€ xdc dinh thdi gian twéi nudc khi
s6 do Tensiometer dat d€n mdt 4p luc ndo d6 di duge dn
dinh 13 lic cin phai tuéi.

- Xdc dinh d6 siu nuéc ngim.

Khi 58 do 4p lyc clia Tensiometer ngodi ddng nhd hon 0
diéu nay ching t6 nudc ngim nim phia trén chi€c cbc x8p
ctda Tensiometer. S& do 4m tinh bing milibar (mbar) 12
tuong duong véi khodng cdch tinh bing cm tit mifc nudc
ngim téi chi€c cdc x8p. Nudc ngdm cé thé ding 1én ha
xudng va Tensiometer bidu thi rd ring diéu nay.

- Tensiometer dugc st dung trong nha kinh khi tudi nudc
cho ciy tréng & cdc thi nghiém trong chiu vai.
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2.6. CAC PAI LUONG BAC TRUNG AM TRONG DAT

Cidc dai lugng dic trung m cdn goi 13 cdc hing s6 &m
trong dit. D6 1a ddt sdy kho & i siy, d4t sdy khd ngoai
khong khi, hé s& hit 4m, dé 4m ciy héo, diém mao din
chdm, sdc gilf im ddng rudng va do fm bio hoa.

2.6.1. DAt sdy kho trong ti siy

D6 1a ddt & trang thai khi mot miu ddt dude siy khé &
105°C trong ti sdy cho d&n khi nudc trong miu dit khong
con thodt di nita. Ap luc cin bing & giai doan nmiy la
10.000atm. Moi sy dinh gid vé trif ligng nu6e trong dit duge
dya trén trong lugng dit duge siy khd trong td siy va dit &
giai doan nay chifa mdt lwrgng nudc bing 0. Tuy vay dit vin
con gilt mdt lugng nuGe nhd khong dang k€ va ching c6 thé
thodt di néu ta ndng nhiét 49 ti siy 1én hon 105°C.

2.6.2. D4t khé ngoai khong khi

Thudt ngit ndy dge ding d€ chi trang thdi nu6c trong
ddt khi mot miu d4t duge khd di ngodi khong khi dudi
bong ram. B4t § trang thdi ndy vin cdn giit mot lugng nudc
ndo d6 phit hgp vdi d6 4m tuong d6i khdng khi, & didu kien
binh thl.rb‘ng, d4t kho ngoai khéng khi gitt nude véi ap luc
1000atm. ( giai doan ndy, trong dat khong ¢ mdt lwgng
mrdc ndo c6 thé sit dung dwdc cho cay trong.

2.6.3. He s6 hiit 4m

He s6 hat 4m dugc si sung d€ bidu thi lvgng nude ma dit
di dugc sdy khd trong i sdy hit khi d€ ra ngoai khong khi gén
nhv bao hoa. He s8 ndy duge xéc dinh biing cich dat mdt miu
da dugc sdy kho trong mot budng dm v6i khdng khi ghn nhw
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bao hoa & 25°C cho d&n khi né khong hiit fm duge nita. Hé s8
hiit m thudng dugc bidu thi bing phin trim trong lugng mau
dit kho. Lic ndy nude trong dat duge giit véi 4p luc 31atm.
Nudc hiit m khong thé s dung dudc véi ciy trdng nhung cé
thé st dung dugc v6i modt s6 loai vi khudn. DAt gidu bin, sét,
céc chit hitu ¢o va keo dit s& ¢ hé s& hit 4m cao.

2.6.4. Di€m héo vinh vién (d) Sm cAy héo) 6,

Pi€m héo vinh vién bidu thi nudc trong a4t & dé ciy
tréng khong di nudc dé théa min nhu cau bdc hoi va sé
héo vinh vién.

Hai g1a1 doan héo duge ghn nhin 14 héo tam thdi va héo
vinh vién:

- Piém héo tam thdi chi trang thdi nudc trong dit & d6
ciy trdng héo vio ban ngly nhung s& hdi phuc vao ban dém
khi dwgc dit vio trong phong dm vdi khong khi bao hoa.

- Piém héo vinh vién dugc xem nhu 13 gi6i han thip
nhit ciia pham vi nu6c trong dit c6 thé sit dung cho ciy
trdng vi phin 16n ciy tréng s& khong nhin di nudc trong
44t d€ s6ng, khi vuot qua gidi han nay. G diém héo vinh
vién, 4p luc git nudc trong ddt1a 15atm.

Céach xdc dinh d6 4m cdy héo:

a. Phuong phdp cdy trong

Phuong phép thong dung nhi't d€ x4c dinh di€m héo 1a
trdng ciy hoa hudng dudng trong vai nhé chita 600g dat
mdi vai. P& ciy sinh trudng binh thudng trong 6 tudn rdi dé
cho héo. Ngay khi ¢4y ¢6 diu hiéu héo, chuyén ciy vio
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phong t6i c6 khong khi bio hoa hdi mede. N&u thiy ciy cé
ddu hiéu hdi phuc, lai dua ra ngoai khong khi d€ cho héo.
Khi thiy ciy héo ta lai chuyén ciy vio phong dm. Qud
trinh duge 13p lai cho d€n khi ciy hoan todn khdng phuc
héi duge. P6 dm ing vai Lrang thdi nay dugc xem nhu
diém héo vinh vién va £0i 12 do 4m cay héo.

b. Phuong phdp cén bang dm trong dét ciia Vasa

LAy miu ddt (1kg) dem vé t4n nhé va hong khé ngoii
khéng khi. Sau d6 cho d4t vao 6ng nghi¢m thiy tinh dai
10-20cm, dudng kinh &ng 1-2cm. Ché y d€ dit cich
miéng 6ng nghiém 2cm. Dl?mg cong to hit nhd khodng 1-
2ml nude cit vio &ng rdi nidt kin miéng bdng bong. Pit
6ng nghiém 4 vi tri thang ditng trén gid d6. Sau 24 gid ta
s€ thiy xudt hién trong 8ng nghiém mét dudng phin chia
ranh gidi gilfa trang thai dft khé vi d5t dm. LAy d4t 3 vi
tri ndy dem xdc dinh d6 &m, ta dugc d6 fm cdy héo.

¢. Sit dung thiét b;' do Tensiometer

Xdc dinh d6 4m ciy héo theo hai phuong phdp trén mit
nhi€u thdi gian va céng sdc. Néu ¢6 thist bi do 4p luc
Tensiometer viéc xdc dinh d6 4m cay héo s& dé déng hon.
C3dm Tensiometer vio ting ddt cdn xdc dinh d6 4m ciy
héo va theo dbi ddng hd do 4p lyc ciia Tensiometer. Khi
thay s& do dat d€n gi4 tri 15atm (15 2bars), ta 1y miu d4t
d€ x4c dinh d6 4m, d6 chinh 13 d6 fm ciy héo.

d. Phutong phdp gidn tiép xdc dinh d3 dm cdy héo
- X4c dinh do dm cdy héo theo cdng thic kinh nghiém
cla Vasa:
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6,=03xS + 4
Trong d6:
+ 0,: P8 4m cdy héo tinh theo % thé tich d4t.
+ S: T{ 1& phédn trim trong ludng cic hat sét.
- Khi bi€'t siic giit im ddng rudng, c6 thé xdc ding d6 4m
cdy héo theo bang sau:

Bdng 2.6.1. Quan hé giita sitc giit ém dong rudng va dé
dm cdy héo

Logi 44t Oy/O4r
C4t min (dudng kinh 100-300p) chifa 10% sét Yss -
Cit trung binh {dudng kinh 500-800y) chiia 20-25% sét Y
C4t limdn chita 10-25% sét YA
Sét pha c4t hoic dit sét chita 40-80% sét s

Ngudn:

- Evaluation des quantité déau nécessaines aux irrigations

- Ministére de la coopération-paris 1996.

Trong trudng hgp thi€u tai lidu, ngudi ta cho phép sit
dung quan hé 6,/8, = '5. C6 nghia 13 gid tri clia 46 4m cay
héo bing mét nita sitc giit im dong rudng.

2.6.5. Diém mao ddn ch@m 9,

Pi€ém mao din chim con goi 13 diém phd v lién két
mao din. D6 13 d6 4m d4dt ma dudi mic d6 ciy trdng bit
ddu chiu thi€u nude. N6 phit hgp véi dp luc hit nude trong
bd 14 cdy tif 8-10atm.
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biém mao din chim twong ¥ng v6i trang thdi m trong
da't. Khi d6 sy van dong cia nudc mao din dot nhién gidm
di. Nguyén nhan vi su lién k€t mao din trong d4t di bi ph4
v3. Pi€ém mao din chdm 12 ranh giGi phan biét nurde mao
quin d&€ di chuyén va khé di chuyén. Khi do 4m dat tdi
di€ém mao din chim, 4p lyc gii nuéc trong dat bi€n dong
tir 1,21-3,06atm (1,23-3,1bars). Diém mao din chim c6 thé
coi 13 di€m t8i han va thudng dugc chon lam d6 4m gidi
han dudi khi tudi nuwée.

2.6.6. Sifc giit im ddng rugng 6,

Sic git im ddng rudng (SGADR) cdn ¢6 nhiéu tén goi
khéc nhau nhy 46 §m t3i da ddng rudng, kha ning giit nude
cyc dai,... Tuy nhién v& bin chit ta c6 thé hiéu sitc giit m
ddng rudng 1a d6 Am d4't twong Wng vdi lugng nude 16n nhit
ma d4t c6 thé giif lai duge sau khi nudc trong hic da thoat
di hét va khdng c6 dnh hudng clia muc nudc ngim.

SGADR 12 chi tiéu d€ phian biét ranh gidi giita nude
trong lyc va nudc mao quin.

Khi 46 dm dit dat t6i SGADR, 4p luc hit nudc cia dat
thay di i '/,,-'/3bars tiy theo loai dit. i véi dit cét, 4p
Iuc hiit nvde 1a Y/ gbars, PF twong wng 1a 2. D& v6i dit sét,
4p lyc hit nude 1 /bars, PF twong ttng 13 2,9.

SGADR thay ddi theo tifng loai dit, nhumg & mdt loai
dat né 13 hing sd.

Trong thye tién twdi nrée, SGAPR duge chon lam d6
4m gidi han trén. Bang (2.6.2) gidi thieu SGAPR (6,,) clia
mdét s6 loat dat.
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Bdng 2.6.2. 8,, cia mit sé logi ddt

Loai a4t 84, (% trong hugng dii kho)
Set 35 (31-39)
Sé1 imdn 31 (27-35)
Limdm sét 27 (23-31)
Limdn 22 (18-26)
Limén cdt 14 {10-18)
Cat pha sét 13 (12-14)
Cit min (20-200) 16,5 (16-17)
C4t kho {200-2000) 8.5 (4-13)

Nguédn: Isaelson v Hason-Etudes et prospections pédologiques en
vue de lrrigation (Bulletin pédologique de la Fao 1990).

Cach xdc dinh SGADR:

- Mudn xéc dinh trye ti€p SGAPR ta 1am nhy sau: Chon
mdt thita rudng rdi be b thainh mdt & ddt vudng ¢6 canh dai
2m. Bif cAn dugc 1am chic chin d€ nudc khong thim xuyén ra
ngodi. Tu6i nudc i ti cho d€n khi 6 dat ngdp nudc, 1am sao
d& ting dit cin xic dinh SGADR bio hda nu6e. D& 1 thdi gian
(khodng 1 ngdy sau khi tu6i) lic nudc trong e d rdt hét, ta
18y mAu x4c dinh dd 4m, d6 chinh 12 SGADPR (s§ mau x4c dinh
d6 gm cang nhiu thi SGAPR xéc ding dudc cing chinh xéc).

- Trong phdng thi nghiém d€ c6 thé khio sit nhanh
SGADR ta ding Sng tru kim loai déng thing vao ting dat
cin x4c dinh SGAPR (giéng nhu khi 13y miu x4c dinh do 4m
thé tich). Sau khi 15y miu, diing dao got phing d4t & hai dau,
rdi dem ngam &ng hinh try chita m3u ddt vao trong mdt chiu
nu6c khodng 15-30 phiit d€ miu dit bao hoa nudc. LAy Sng
try ra dat thing ding d€ rit hét nude trong luc (sd tay thiy
trén mit dat clia Sng tru nham nhép nudc 12 duge). Pem miu
d&t can va sfy dé€ x4c dinh 6 4m, d6 chinh 12 SGAPR.
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54 tay nudi nude cho ngudi iréng trot

2 A Nudc trong Iyc khéng | 8y, (43 §m bio haa)
§ ED ] st dung
bt I Y ng A A NitSc d& st dung 9t {(ste gilt dm
i g g ngudn cung cip ding rudng)
= 3 " cho ciy
g |2X Y o i
. | Z L R mde (, iém mao
E Y Y- Nudc khé st dung | 940 chim)
g A 8}, (46 4m ciy héo)
8 ®
) o Nude khong skt
< dung dukte
Y ¥ 8, ; (diém hiit m)

Hinh 2.6.1. S0 d6 bi€u thi nudc trong dét va cde dai lugng
ddc triung dm
Bdng 2.6.3. Ddc tinh vat Iy nudc ciia mét s6 logi ddt &
Viér Nam

N . Til¢ sét) Dung trong (D8 rBng| Oar 6y,
Ving Loai ddt 5(%) | d(ghem’) | A(%) [(%TLDK)|(%TLDK)

. Feralit 46 vang
B]_II:;, (thit nang) 45-47 1,3-1.5 44-45 27-28 13-14
Tay Feralit vang (thit

trung binh) 43 1,5-1,6 34-41 30-31 15-16
};’[lg? Feralit vang a6
Hoa | (thitning), ddt | 59-74 | 13,7139 35-38 17-19

Bigh |¥ongcdy dn qud

Eﬂ? Bitidngche | 40-50 | 1,1-1,3 | 50-56 | 28-29 14-16

Tan | dgf?_fitm) 3445 [ 1314 | 4748 | 2435 | 101
Yén Ha F I? oy
Bic phigf';; ma“ch 2336 | 1415 | 5256 | 814 38

Ngudn: Trdn Kong Tdwu, Nguyén Thi Dén - B¢ dm vdi cdy tréng -
NXB Nong Nghiép 1984,
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Chuong II: Nudc va dit

2.7. LUGNG TRO NUGC TRONG AT
2.7.1. Pdn vij do

Pon vi do hugng trif nuSc trong d4t 13 mm, m’/ha,
hodc /m’.

Quan hé gia cic don vi nhy sau:

2 3 33
lmm=1.10‘3m=1.10'3mxm—2=10'3 _r_nui: 104m
m m- 107 ha

3
—10M
ha
1it 1
12 =l—
m m m

3 rl
Hay tmm =10? " =102 x103h—t2=10°
m

2

e g 1 m’
Cénghia 12 lmm nwdec=1--—=10—
m ha

2.7.2. Lugng trit nudc trong dit

Lucng trit nudc trong dat 13 lugng nude co trong 44t &
mdt d sdu ndo do tai mdt thai diém nhAt dinh. Ludng trit
nudc dudce xdc dinh theo cong thiic (2.7.1).

W = 10°.h.d.0 2.7.1)

Trong d6:

+ W: lugng trif nuéc c6 trong ting d4t (m*/ha).

+ h: dd sdu cin x4c dinh lugng trit nudc (m).

+ d: dung trong dit (glem’, Um’).

+0: 36 £m tinh theo % trong lugng d&t khé tai thdi diém
tinh lugng trlt nudc.
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86 tay tudi niedc cho ngudi trong trot

2.7.3. Lugng tri nudc cé th€ s dung duge (W)

La lugng ntdc ndm trong khodng £m tiY stc gi 4m ddng
ruéng t6i 46 dm cdy héo. Lugng trit nudc c6 thé sif dung
duge xédc dinh theo cong thic (2.7.2).

Wosa = 10°h.d(8,-6,) (2.7.2)

Trong d6:

+ B4, Sic git m ddng rudng (%TLPK).

+8,: P6 4m cdy héo (%TLDK).

(Nhitng ki hiéu khdc da néi d phin trén).

2.7.4. Ladgng triz nudc hitu hi¢un (W)

Lugng trif nutGe hitu hi€u cdn duge goi 14 lugng trit nuée dé
st dung n3m trong gi6i han 4m tiY sitc gi¥ m ddng rudng dén
di€m mao din chim va dugc x4c dinh theo cong thite (2.7.3).

Wi = 10°.h.d(8,,-6,4.) (2.7.3)

Trong d6:

+ Wy,: Lugng trit nude hitu hiéu (m’/ha).

+ h, d, Bpg: Nhy trén.

+ 04 PO dm (tng v6i di€m mao din cham, dugc xdc
dinh theo cdng thdc (2.7.4).

0,4 =6, +m(B, -6,) (2.7.4)

Trong d6:

+ m: Hé s§ phu thudc loai ciy tréng va thdi ky sinh
trudng, bi€n dong trong khodng tir 0,4-0,6.
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Chuong I1: Nutdc va dét

+ 8,: Pd 4m ciy héo (% TLPK).

+ Bpg: Sifc git 4m dong rudng (% TLBK).

Trong thuc tién, d€ x4c dinh Wy, ngudi ta thudng sit
dung quan hé:

Wy, = OW, g (2.7.5)

Trong 46 o c6 gid tri 0,5-0,75.

Bang (2.7.1) Gidi thiéu cdch tinh lugng trit lugng tri¥
nudc c6 thé sif dung va lugng trif nude hitu hiéu trong dat.

Bdng 2.7.1. Tinh W,,.; va Wy,

Loai |Sét|Limon [Cit|[Opg % | 6, % | DS sfiu d W « Wi
ast | % % % | TLPK | TLPK | h(cm) mm mm
patsét| 55| 25 |20 40 | 24 so [12] 96 [os5] 48
HM‘ 15| 70 15| 28 15 60 [14] 100 |os]| s
mon

Séc‘é"th“ 10| 45 |a5] 16 9 80 {16| 9 |o7] 63
patcat| 8 | 27 |65 | 12 5 100 |1,75] 123 [o7s| o2

Ngudn: Ministére de la Coopération de France-Evaluation desquan-
tités d'eau nécessaires aux irrigation. Paris 1996,

2.8. TINH THAM NUGC cUA DAT

2.8.1. Giai doan thAm hiit clia dat

LA giai doan dau tinh ¥ lic dva nudc vao rudng tdi khi
mot ting d&t & phia trén d3 bio hda nude. Khi dé vin tdc
th&m nudc dat gid tri §n dinh. T8c 46 thim hay con goi Ia
hé s& thdm thudng théng qua thi nghiém d€ x4c dinh trong
diéu kién cu thé cia tirng noi. Khi thi€u tai liéu thi nghiém
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8¢ tay nedi mdc cho ngudi tréng trot

ta c6 thé sit dung cdng thic c¢d dién cia Kostjakov (1950)
dé x4c dinh nhv sau:

V =:l—a‘ (2.8.1)

Trong d6:
+ V; Vin t6c thim nudc tai thdi di€m t (mm/phiit).
+ V,: Van t&c thim nubc & cui don vi thdi gian thi¥ nhit
tinh tir ldc b3t ddu thim (mm/phit).
+ ot 58 mii phy thudc vio dic tinh @4t va dd 4m ban diu.
Theo Kuklik:
- Vé6i ditcat o 0,2,
- D4t ¢6 cdu tric t6t o = 0,2-0,4.
- B4t ¢6 cdu tric ning o = 0,4-0,6
Lugng nudc thim xudng dit trong thdi gian t duge xdc
dinh theo cdng thitc (2.8.2).
V,.t"*
1-a

p V
W, = [V.dt = [Ldt=
5 t

& oy

Hay W,=V.t (2.8.2)
Trong d6: ?t = ixt"’
l-o
Theo Zarov tri s& V, thay ddi theo loai d4t nhu trong
bang dudi day:
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Chuong II: Nude va ddt

Loai ast V1 (em/gii¥)
bit cat 8-32
Thit trung binh 2,4-17,5
Thit niing 1,8-9,6

Ngudn: Biii Hiéu, Lé Thi Nguyén - Ky thudt 14di tiéu nudc cho mft
s& cdy céng nghiép. NXB Néng nghiép 2004,
2.8.2. Thim &n dinh

Th&m &n dinh 13 giai doan thim khi d6 tdng A4t phia
trén di bao hda nudc hodn toin. Lugng chdt hifu cd trong
a4t, k€t cdu, cdu tric d4t, keo dit, sy tip trung cao N trong
nudc tw6i, qud trinh canh tdc... ¢6 dnh hudng 16n t6i 4§
th&m nudc cla dit.

Dua theo vin tdc thim cla dat, ngudi ta phin loai mic
3% th&m nhu bing 2.8.1.

Bdng 2.8.1. Phan logi mitc d§ thdm

Mitc 40 thim Vin téc thim (mum/gid)
Ritchim <l,3
Chim 1,3-5
Cham vi¥a 5-20
Via 20-63,5
Nhanh vifa 63,5-127
Nhanh 127-254
R4t nhanh >254

Nguodn: Tamhane va cdc cfng sy (1970)
Cé4c loai A4t kh4c nbau cé vin tdc thim khdc nhau nhv
trong bing 2.8.2.
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S4 say tuoi medc cho ngudi tréng trot

Bdng 2.8.2. Véan tdc thdm & mét sé loai ddt

Logi d&t Vin tfc thAm (mm/gid)
bt sét 1,2-1,5
Limén 5-20
Limdn-cat 60-120
Cit 120-250
Cét thé 250-1000

Ta c6 thé ndng cao khd ning thim nudc cia dat bing
cdch cdi tao c&n triic clia né (1am d4t, ting cudng chit hitu
¢o hodc canxi). Cudi cing khd ning thim nudc cia it
thay d6i theo trang thdi £m cia dft. D4t sét va d4t ¢6 nhidu
mun tht khd ndng thim cha dit gidm din theo trang thai
dm clia n6. Vi dy d4t sét nhiét d6i & trang thdi £m van tdc
thim 13 0,5-1 mm/gid. DAt sét & trang thdi khd vin the
th&'m 13 5-12 mm/gid.

Tinh thdm nudc cla dat 12 mdt théng s& quan trong dé
chon phuong phdp t6i ciing nhu k§ thujt b8 tri mang ludi
téi. Pt c6 viin t6c thim cao khdng phi hgp véi twdi ngap
va Wi rinh. Trong khi twdi nhd giot hoic phun mua lai
dugc khuyé€n cdo nén sit dyng.

N&u sau 6 gid, vin t5¢ thim nudc ciia d4't ludn ludn vugt
qui ngudng 125 mm/gid, ta khéng nén twéi bing trong lwc
vi kh6 phén phdi nuge va ling phi nudc do thim.

Vin tdc thim 1-2 mm/gid 1am dong nudc trén mit va
gidm nang sudt ciy trdng.
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Chuong 1T Nudc va ddt

Vin téc thifm nhd hon 1 mm/gid néi chung dit duge
xem nhu 13 khdng thé canh tdc dugc.

Khi 4p dung phwong phdp tudi mit trong lyc, van toc
thd'm t5t nhit ndm trong khodng 7-35 mm/gid.

& loai d4t sét d& gy, van t6¢ thim rdt 16n 1di lap tic
gidm di va dat gi4 tri bing 0.

Nghién cifu vé thim duge xem x€t nhw mdt phan quan
trong cla thd nhudng d€ phdt trién twi. N6 cung cip
nhitng théng tin bd ich d€ dinh gid ning suft tudi, khd
ning khai thic nuc vi tinh trang méit nudc vi thim
xudng sdu. ’

2.8.3. Lugng nudc thim xudng dit trong giai doan thim
gn dinh

Lwu lugng thim duge xdc dinh theo cOng thic cla
Darcy:

Q=K.s.2
1

Trong dé:

+ Q: Ivu lugng nube thim (cm/gidy).

+ H: vin t8c thim nudc cda ddt (cm/gidy).
+ S: ti€t dién chuyén nudc (cm?).

+ h: cOt nudc trén mit dat (cm).

+ 1: Chiéu siu 18p 44t nudc thdm xubng (cm).
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S6 1ay tudi nudc cho ngudi trong trot

Bdng 2.8.3. Bdc tinh vat Iy ddc trung ciia mét s6 logi dét

Khodng m cé
Loai | Vintde Dung 0 6, th sit dyng
ast | (emh) | trong [(BTLDK)|(%TLDK) | (8,8, |d(0y 8y
(%TLEK)| {%V)
5 1,65 9 4 5 8
Cat 2,529 [«.55-1,80] 612 2-6) 46 | (610
Limon 2,5 1,5 14 6 8 12
cht (1376) | (1416 | 1018 | 48 6-10) | (3-15)
] 13 1,4 22 10 12 17
Limon 082 |[035-15] (1826) | (8-12) | 10-19) | (14-20)
Limon 0,8 1,35 27 13 14 19
sét (©25-125) | (1L3-1,4) | @331 | (1-15 | (12-16) | 1622)
_ 0,25 1,35 31 15 16 21
Sétimon 00305 | (L3140 | @735 | 1317 | aas) (18-23)
0,05 1.25 35 17 18 23
Set ©01-1y | (1,2-13) | (3139 | (519 | (06200 | 2025

Ngudn: Isaelson va Hason-Etudes et prospections pédologiques en
viee de Uirrigation (Bulletin pédologique de la Fao 1990).

2.9. 80 DAC MAT BAT VA TUG! NUGC
2,9.1. Binh nghia

D% d6c mit dat 12 tf 1¢ phin trim chénh l&ch d6 cao
gilfa hai vi tr v6i khodng céch ciia chiing.

I=h—1ﬂx100=£x]00 (29.1)
L L

Trong d6:
+ I: d6 d&c mit d&t (%).
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Chuong H: Nude v ddt

+h; va hy: 12 d6 cao cia vi trf  va 2 so v6i mit chudn
nao d6 (cm),

+Ah: chénh 1&€ch d) cao gida hai vi tri 1 va 2 (m).

+ L: khodng cdch gita hai vi tri 1 va 2 (m).

Miic d ddc mit dit c6 thé chdp nhan dugc phu thude
nhiéu yéu t& nhi phuong phdp twdi, cudng d6 mua, nguy co
gdy x6i mon va loai cdy duge tréng. Bing (2.9.1) chi ra
quan hé tudng d6i gita dd ddc dia hinh, phudng phip tudi
va loai ciy trlng.

Bdng 2.9.1. Quan hé tuong déi giita A9 déc mdr ddt,
phuong phdp tudi va loai cdy dugc trong

Phudng phip tuél P dbc dja hinh Loal ciy tring
Twdi rinh theo D4 doc thay 65i t 2-  [CAy trdng thanh hang va
duding ddng mic  |25%, nhd hon cing t8t  [cdy an qud
Bang rugng lhuon theo . Ciy in qud, lia, ciy 1Am
dmg dng mite  |O0 900 thd, dEnduGi 1%l i sic
Tudi bing duting  [D4t c6 b& mat phing
§ng di ddng déu
Bt htdn séng, 46 déc

PBéng cb c¢6 qui mé nhd

Tudi phun mua thay 43 tt 1-35% T4t ci cAc loai ciy tréng
Tudi nhd giot T4t ¢4 chic loai dia hinh [_oY [Tong thanh hang va
ciy in qud

Ngudn: Bulletin pédologique de la Fao. N:42. 1990

2.9.2. Kich thuédc khoanh rugng

D€ c6 hiéu qua sin xudt 16n nhit v6i chi phi lao dong
t5i thidu, khodnh rubng duge twéi phai di 16n, tuyén dudng
phii dai va thing.
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S8 tay tudi nudc cho ngudi tréng trot

Kich c@ va hinh dang khodnh rugng 13 nhitng tiéu chuin
phdi dudc xét tdi khi ta xem xét phuong phip féi trong
lyc. Tudi phun mua hoic nhd giot it ddi héi hon. Nhung néi
chung vi 1§ do kinh t€ vA hiéu qud t6i, ngudi ta thich
nhitng khodnh rudng ¢6 kich c3 1én.

Béng (2.9.2) giéi thigu kich c3 cda khodng rudng phd
hgp v6i di€u ki¢n canh tdc cd gidi. Trong trudng hop
khéng sit dung mdy méc thi kich thuéc cia khodng rudng

s& nhd hon.

Bdng 2.9.2. Kich cd khodnh rudng thich hop

Kich ¢ R4t thich h¢p|Thich hgp| Trung binh | Khéng thich hgp
Kich thuéc
16i thidu (ha) 8 36 2 1
Chidu dai 15i
thido (m) 390 120 100 50
Kich ¢§ {(m) 390200 1200300 100x200 500200

Ngudn: Bulletin pédologique de la Fao. N-42. 1990
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i CHuong Il X
QUAN HE DAT, NUGC VA CAY TRONG

3.1. VAI TRO CUA NUGC vOI CAY TRONG

Nudc c6 tim quan trong séng cdn trong ddi s6ng cdy
trdng v6i nhitng vai trd san day:

- Nudc 14 mdt thinh phin ciu tao cia t&€ bio cdy trdng.
N6 duy trl hinh dang cia t€ bio qua 4p lyc trwong: Khi c6
&% nudc, t€ bao truong 1én va ciy tréng gift duge dang cdu
triic binh thudng. Nu6c chi€m phin 16n trong lugng ciia
ciy. 6} ¢dy non, nuéc chi€m 85-90% trong lugng, & ciy
trudng thanh nudc chi€m tir 20-50%.

- Nudc 12 ngubn dy trif cia hai nguyén t& can thiét 12
oxy va hydro dudc st dung dé tdng hgp carbohydrate trong
khi quang hgp.

- Nudc dude xem nhur 12 chi't dung moi va 12 méi trudng
& trong cdy cho phép xdy ra cdc phdn ting trao 46i chat.

- B6c hoi mit 14 cdy 12 mdt qué trinh s6ng cdn trong
cdy. N6 xdy ra ti€m tang chitng ndo lugng nudc cé thé cung
c&p cho cdy & mitc dd thich hgp. N&u trong d4t xdy ra sy
thi€u hyt nuéc, qud trinh bdc hoi s& bi gidm pghiém trong
anh hudng t6i sinh trudng v ning sudt ciy trong.

- Véc cung cip di nubc sé duy ti duge 4p suit truong
ciia t€ bao bao vé& gitip cho khi khdng dudc md hoan toan.
Ngudc lai n&u thi€u nudc s& 1am khi khéng déng mét phin
hodc toan bd, gidm ludng nwdc tdn that qua bdc hoi mit 14.
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S8 tay tudi nudc cho ngudi tréng trot

- T€ bao vd mé dugc tao ra va sy sinh trudng ciia cdy
chi xdy ra khi ¢6 di ludng nwde ¢6 thé sit dung duge trong
dat. Sy thi€u nudc sé lam chdm qu4 tinh sinh trudng.

- L4 c@y nhin dudc nhigt ti¥ bifc xa mit trdi va nhiét tidu
tdn di do bdc hoi mdt 14 ting 1€n. Nudc c6 tic dung nhu mét
dung dich dém chéng lai sy t6n thuong do nhiét d6 cao
hodc thdp giy ra.

3.2. SU HAP THU NUGC cOA CAY TRONG

3.2.1. Cd ché& hiip thy nuédc cla ciy

Cay trdng hdp thy nuéc chii y&u nhd bo r&. Cd ché cia
st hip thu nuéc trong dit nhu saw: Nubc tit trong dat
chuyén vao t& bao bi€u bi clia r&, qua véch t& bio rbi chit
nguyén sinh, qua gian bdo rdi t6i hé thdng din twdi ti r
l€n 14 cdy. Lugng nudc hip thu mot phin d€ tao ra ciu triic
cdy (0,5-1%), cdn 121 phin 16n tho4t qua khi khdng & 15 va
bSc hoi vao khdng khi.
3.2.2. Nhitng y&u t§ dnh huéng téi sit hip thu nudc cita
cay trong
a. Khi hdu

Khi hiu 12 y&u 18 chinh quyé&t dinh dén t5c do boc hdi
mit 14 va do vy quy€t dinh d&n t5c 46 hip thu nuéc clia
ciy vdi diéu kién kh3 ning cung cip nuéc trong dit khong
bi han ché.

Nhiét d6, d6 &m khdng khi, gi6 v dic biét 1a bic xa
mat trdi 12 nhitng y&u t6 khi hiu chi y&u quy&t dinh dén
bSc hoi. Nhiét d6 cao, gié manh, d6 m twong ddi khéng
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Chuong III: Quan h¢ d&1, nudce va cdy tréng

khi thidp va bdc xa mit trdi 16n 1am cho b&c hdi miit 14 cao,
va nhi vy su hap thu nudc ciia cdy phdi 16n trong nhitng
diéu kién shu thé.

b. Dit

Y&u t6 a4t Anh hudng t6i sy hdp thu nutde cla cdy gdm:
lugng mudc c6 thé sit dung trong dit, sy tip trung dung
dich d4t, 46 din xuit thiy lyc, nhiét dd vi d6 thodng khi
cia dat.

- Lugng nuéc c6 thé sit dung vdi ciy trdng: Pay c6 thé
dugc xem nhu 13 tic nbin quan trong nhdt vdi sy sinh
trudng clia cdy. C6 thé coi né 13 him s6 cia th€ ning nudc
trong d4t va d6 din xuft thiy lyc. G noi ddt c6 dft c6 do
d&n xuft thiy luc 16n, sit di chuyén clia nude vé phia ré cay
x4y ra v6i tdc do nhanh hon, din t6i lugng nudc c6 thé sl
dung dugc cho ciy l6n hon.

- Sy tip trung dung dich & d4t min va dit ving khd han
thudng rit cao va trd thinh y&u t& han ché€. Mudi dugc tich
tu lai v2 1am ting 4p lwc thim loc cda dung dich dat. Bi€u
niy din téi 12m gidm sy hap thu nude.

- Nhiét 36 d4t: Nhiét a6 d4t dnh hudng t8i sy hdp thu
nuéc cGa cay. Nhiét d6 thip 1am gidm kh3 ning thim cla
t€ bao ré va IAm ting &6 nhdt cla nude, do d6 1am gidm
khd ning hdp thy nudc cha cady. Mit khdc khi nhigt d§
thip, sy sinh trudng ciia bo ré bi han ché lam cho bé mat
hdp thu nhé, sy hip thu nudc cla cdy gidm ding k€ khi
nhiét 85 &t duéi 20°C. Lugng nuéc hip thu ti 18 tuy&n tinh
vdi nhiét 46 d4t o 10-25°C. Khi nhiét 85 d4t trén 40°C, kha
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S& tay nedi nude cho ngudi tréng trot

ndng hip thu nuéc cla bd 1é& cay bj han ché va cAy tréng
bdt dau c6 diu hiéu héo (Sinha va Singh 1957).

- B) thodng khi cla d4t: Po thodng khi cia d&t urd
thanh vin dé & ddt ning, d4c biét & nhiing ndi mura nhidu
n€u vigc tién nude o6 trd ngai. Sy thita nude hodc viing
d4t sinh née 1am cho d4t thi€u thodng khi, diéu d6 4nh
budng t8i sinh trudng cda bd & va sy hdp thu nudc clia
phin 18n cay tréng.

Mot sy ting dot bién bSc hoi mit 14 sau nhidu ngay mua
do 4nh ndng mit tr&i c6 thé ta0 ra sy tré giita bdc hoi mat
14 va sy hdp thu mtéc gay ra sy thi€u nude cia cay. G tinh
hudng ndy do gidm kha ning th{m cita 1€ bao & r& ciy din
d€n gidm sy hip thu nude.

b{ thodng khi cia d4t kém do siing nu6c s& han ché sy
phét tri€n ctia bd r& va bé mit hip thu nudc & ré.

Mot s8 cdy trdng nhu ngd, diu diia ¢6 d&u hidu héo khi
mit trdi chi€u sédng ryc r3 sau nhitng trin mua dii ngay.
¢. Cay tréng

T6c d6 bdc hoi mit 14, d6 16n cia bd ré va dic tinh thim
clia c4c t€ bao r€ 13 nhitng y&u t8 cay trdng chinh 4nh
hudng t6i sy hdp thu nudc ciia ciy.

- Trong diéu kién binh thudng, t6c dé béc hoi mat 14
quy&t dinh t3c d6 hdp thu nudc cda ciy. Téc do hap thu
nuée phii phi hop véi t8c d6 béc hoi mit 14 d€ duy trl su
sinh trudng cla cay.

- Khi b8c hoi mit 14 16n, sw hdp thu nudc & 1& ¢6 thé wé
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do trd khéng cila t€ bao ré giy ra hoic lugng nudc cé thé
st dung trong d4t khong thich hgp.

- Sy phét tri€n cla bd ré, ban chdt hé théng & va sy
phin bd ré trong dit quy&t dinh lugng nudc c6 thé sit dung
dudc v8i ciy trong. Mot s6 loai cdy trdng c6 bd ré sdu va
in rong s& hip thu mdt lwgng nube 18n va c6 thé chiu duge
khd han t6t hon. Ngudc lai ciy tréng ¢6 bd ré ndng c6 thé
phdi chiu thi€u ntdc cho dit & 16p dit sdu hon vin c6 hugng
trit nuwdc c6 thé st dung dugc.

Sy hdp thu nudc clia cdy con phy thudc vio khd ning
thAm théu clia t& bao r&. Mt b r& ciy véi nhitng 16ng hit
c6 kha ning thim 16n s& hip thu dvgc nhiéu nudc hon.

3.3. BOC HOI MAT LA

3.3.1. Co ch€ boc hoi mit 14

B&c hoi miit 14 12 qud tinh & d6 cdy trdng mi't nuwdc dudi
dang hoi vao khong khi qua phin trén cda cidy ma chi yéu
12 qua bd 14. Binh thudng 95% lugng nudc hip thu dugce si
dung cho bdc hoi mit 14, chi c¢6 5% duge diing v o viéc trao
ddi chit va tao ra trong lugng cd thé.

B6c hoi mit 14 13 qud trinh sinh 1y, Cdu tric va dic
di€m sinh 1y cay 4nh hudng t8i lvgng nude bdc hdi mat 14.
TSc 36 bdc hoi mit 14 nhé nhit 13 vio budi sdng va ting
theo nhiét d6 khong khi trong ngay, dat gid tri 1dn nhét lic
14 gid.

B&c hdi mit 14 thudng dugc biéu thi bing hé s& bdc hdi
qua 14 nb3m tao ra mét don vi trong lugng chit kho.
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3.3.2. Nhifng y€u t& Anh hudng tdi bdc hei miit 14
a. Yéu td'khi hiu

Yé€u t8 khi hju anh hudng t6i bdc hoi mit 14 chi y&u
gdm: Blc xa mit trdi, nhiét do khong khi, t5c db gi6, d6 4m
twong d6i khong khi. Ngoai ra 4nh sing ciing 4nh hudng t6i
bSc hai mit 14 qua tdc dong ciia né t6i t& bio bio vé.

- Béc xa mit ordi 1am néng thin cidy do d6 lam ting
nhiét dd cda cdy. Boc hoi mit 14 & cay hic ndy dugc ting
cao d€ ha nhiét. Pidu ndy c6 thé thdy rd 12 bdc hoi mit 14
vao mia he 16n hon mda d6ng va & ban ngay 16n hon ban
dém. Bic xa mit trdi 12 ngudn ning luwgng cin thi€t dé
chuyén héa nude ¢ dang 16ng sang dang hdi.

- Sy x40 trdn khdng khi hodc gié 1am t6c 46 bc hoi mit
14 cao. Ddng khong khi th8i khi £m ra khéi ving quanh bé
mitld va thay vao d6 1a khi khé. Diéu ndy 1am tang chénh
1¢ch th€ niing nudc cla khéng khi & phia ngoai mit 14 véi
khong khi & cdc khoang phia dudi 16 khi khdng din t6i lAm
ting t6c dd bdc hoi mit 14.

- D) 4m tuong d6i khong khi cling 12 nguyén nhan quan
trong [am thay ddi t6c @6 bdc hoi mat 14, Théng thudng c6 su
chénh [gch 4p Ivc hoi tir mit 14 t6i kh6ng khi. Chinh sy chénh
1éch ndy gay ra bSc hoi mit 14. Khi d6 m khong khi gidm di,
4p lyc hdi clia khong khi ha thdp, 1am bdc hoi mit 14 ting.

D6 &m twong d6i trong nhitng ngdy mua cao va do d6
lam glém ddng k& t6¢c d6 bdc hoi mit 14. Khi d6 4m khﬁng
khi gin bling 100% hoc khdng khi bio hda hdi nudc, sy tdn
thit do bSc hoi nudc 12 rdt nhd va c6 thé coi nhu bing 0.
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b. Yéu t5 dat

N6i chung nhitng y&u t& ddt lam ting kh3 ning 1¢i dung
nudc trong dat va 1Am ting sy hip thu nudc cla cidy udng
cling 1am ting t6c d6 bdc hoi mit 14 trong nhitng diéu kién
binh thudng. ThE ning nuéc trong dit cao, d6 din xuit
thity luc va lugng nudc c6 thé st dung dugc 1dn, sy tip
trung thdp cda dung dich dit d€u tao di€u kién thuin Igi
cho béc hoi mit 4.

Hé s& b&c hoi mit 14 twong ddi thip trong diéu kién khi
d4t thuin 1di cho sy sinh trudng cha cdy trdng. Mic da &
nhitng di€u kién nhu the tdng lugng nuwdc bdc hoi mit 14 13
16n nhung do ndng suit cao nén hé sd boc hoi mat 14 lai thap.
Cay dudge trdng & loai dit min, c6 d6 phi nhiéu va khi ning
trit nudic cao c6 hé s& bSc hoi mit 14 thdp hon so véi & 84t ¢
cau tric thd, ngheo dinh dudng va kh3 ning giif nréc kém.

c. Yéu t8 cly trong

Pic tinh ciy tréng 1am thay d8i t6c d6 ciing nhv lugng
béc hdi mit 14. Dién tich mat 14, cfu trdic 14, hudng 14 vé
phia bitc xa, sy phin b& bd r& déu dnh hudng tdi toc 45 bdc
hoi miit 14. Dién tich miit 14 rdng, s6 lugng khi khdng
nhiéu, mit 46 ré ddy,... déu lam ting b&c hoi mat 14.

Nhitng phdn &ng sinh 1y cla cidy nhu s déng md khi
khdng va cudn 14, sy xoin hojic hudng 14 s& 1am gidm tdn
that nudc khi x3y ra sy thi€u hut nudc trim trong.

3.4. LUONG NUGC TRONG BAT CAY TRONG ¢ THE s
DUNG PUGC
Lugng nudc trong dit cay trong c6 thé sit dung dudc Ia
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phuong di€n quan trong nhit trong m&i quan hé dit - nudc -
cly trdng. Trong di€u Kién tiéu nudc 5t dit khong thé giir
nuéc vugt qui sic giit im ddng rudng. Lugng nudc ma ciy
trong hap thu khi 6 £m xudng dudi 6 4m cay héo khéng dd
thda min nhu cdu béc hdi mit 14 va duy td sy séng cia ciy.
Sitc gilf im ddng rudng va do 4m ciy héo duge xem nhr gidi
han trén va duéi ciia lugng nudc trong ddt c6 thé sir dung cho
cdy. Pham vi nudc trong dit n¥m gita hai gii han ndy dugc
goi 12 mién nuéc trong dat cé thé sit dung duge M.

Nhiéu cong trinh rghién citu di chi ra ring lugng nudc
ma cdy trdng c6 thé€ sif dung 12 khdng nhv nhau trong mién
gidi han niy vi sy sinh trudng cla cdy gidm theo su gidm
th& niang nudc trong ddt. Cling nhi viy ngudi ta thiy ning
sudt cdy trong gidm nghiém trong khi d6 £m d4t ha xuéng
dudi mot di€m dic biét cha M_,,. Piém ndy dugc xem nhy
d6 m gi6i han dudi d6i v6i niing sudt cay trdng. Cdy tréng
cho ning suft cao khi lugng nwde trong di't duge duy tr it
50-70% lugng nudc c6 thé sit dung dudc.

VAN I 40% Hap thy & diy |

= s e s e mw=,

Chidu dai b3 ré

Hinh 3.5.1. Su phdn b6 hdp thu cia bé ré
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3.5. SUJ HAP THLJ NUGC CUA BO RE CAY VA DO SAU THIET
KE TUG! CUA BQ RE

3.5.1. SJ d4 phén bd sy hip thu nudc ciia b) ré ciy

Bo ré cay thl.r(‘)‘ng tip trung cao & phin trén clia viing ré
va gin gdc ciy. 6] loai dat binh thu'(‘)’ng, c6 do thoéng khi
t6t va khong bi 18p ddt han ché, bd ré€ ciy cla da s6 cdy
trong tip trung & dd sdu 45-60cm vi phin 16n nhu ciu nudc
clia ciy duge cung cip & viing dat nay. Khi lugng nude cé
thé sit dung dugc & ving ndy gidm di, ciy trdng s& hip thu
nwdc nr 16p dit sdu hon. N&u lugng nudce cia 16p ddt wén
dat tdi di€m héo, todn b nhu cidu nudc clia ciy dudc cung
cip it 16p dit phia dudi. Vi & 16p dat dudi c6 it ré nén
lugng nude ciy hdp thu duge khdng ngin cin ndi cdy héo
dd cho 3 ting dit nay vin diy di lugng nu6c cé thé s
dung dugc.

Khi dugc tudi ddy da, bd ré cdy trong chd y&u hdp thu
nwde tir 1p dat wén. G mot mit cit ddt ddng nhdt, it ci
cdy trdng thudng nhin dugc mét lugng nude 1dn Juge 1a
40%, 30%, 20%, 10%, & mdi Y chiu dai cia bd ré (xem
hinh 3.5.1).

3.5.2. D6 siu thi€t k& tudi cda b ré

D6 siu thi€t k& nrdi clia bo ré 12 d6 siu ma cdy trdng ¢6
th€ d4p dng duge nhu ciu nudc cda né. Phan 16n bd ré hip
thu nuéc dugc tip trung & d6 sdu hit nude thiét k€.

Sy phit trién cia bd ré ciy thay déi theo lugng nudc c6
thé st dung dugc trong dit, theo di€u kién d4t dai va loai
ciy trong. Do sdu hap thu nudc thi€t k& duge xdc dinh cu
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thé€ & tirng ndi. Piéu nay 12 rit quan trong d€ dat dugc higu
qud sit dung nudc cao.

Muc dich clia tirdi nude 13 dua vao trong dat mot lugng
nudc thich hdp d€ cdy trdng hip thu nudc va dinh dudng.
Hiéu qud téi mrde s& cao khi chi ¢c6 mdt hugng rt nhd
nudc tuéi di chuyén qua d6 siu thi€t k& nréi.

Khi thi€u tai liéu cy th€ v& dd siu thi€t k&€ wéi, c6 thé
tham khdo trong bdng (3.5.1) du6i day.

Bdng 3.5.1. D¢ sdu thiét ké widi ciia mot 56 loai cdy trong
c6 bd ré sdu v didu kién tiéu nude 16t

60cm 9cm 120cm 180cm

Sdp lo Cardat Béng Chanh
Cai bdp Thudc I4 Ca chua Tdo

Hanh Lia my Ngé Ca phé
Khoai tay Lac Biv wiong Mia

Nguon: Grandhi va cong su (1971)
Ghi chii: D) sdu c6 thé ting tif 25-33% & dat c4t va

gidm 25-33% & dAt sét.
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. CHuoNG 1V . ,
NHU CAU NUGC VA NHU CAU TUGI CUA
CAY TRONG

4.1. NHU CAU NUGC CUA CAY TRONG

4.1.1, Lugng bée hoi mit rugng

Lugng nu6e bée hoi tir mit a4t 4m va mit 14 cdy trong
dudc goi 12 bdc hdi mit rudng ET (EvapoTranspiration).
ET dude x4c dinh chii y&u bdi y&u t6 khi hiu nhu bic xa
mit trdi, nhiét 46, 36 im khong khi, gié va mdi trudng.

Trong d3i s6ng ciy tréng, htgng béc hoi mat 44t chi€m
khodng 10%, cdn 90% 12 bdc hoi tif mit 14 cay. Nhu cdu
nudc cia cdy trdng 13 bao gdm todn bd lugng nudc dugc st
dung vao bdc hoi mit dit va mit 14.

Cin lwu ¥ 12 cdy cdn cin mot lugng nude nhit dinh dé
tao ra trong lugng ciing nhu cdc hoat ddng trao d8i chit,
nhing rdt nhé khodng 5% lugng nudc cdy hdp thu, vi viy
khi tinh todn c6 thé bd qua.

4.1.2. Mot s& thuit ngif thutng diing vé bdc hi miit rupng
a. Béc hoi mit rupng tiém ndng Etp (potential Evapo
Transpiration)

B6c hdi mit rudng ti€m ning bi€u thi tdc dd bdc hdi Idn
nhi't clia médt loai ciy trdng v6i bd 14 phat tri€n diy dd, che
phii toan bd mit dit va dude cung cip nude diy di trong
mét diéu kién khi hiu nh4t dinh. Tuy nhién hai tdc gid
Gate va Hanks (1967) di néu 1&n ring boc hai mit rudng
c6 gia tr 16n nh4't khi bo 14 cay tréng che phd 50% mit ddt.
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b. Bdc hoi mgt rupng thuc ET. (actual crop Evapo
Transpiration)

Boc hoi mat rudng thye tai ET, bidu thi t6c d6 bdc hoi
mit rudng cia mot loai cly trong ¢ mot giai doan trong
diéu kién nudc trong dit va khi hiu xdc dinh.

ET¢ gan V61 viéc st dung mdt y€u t8 cdy trdng dudc goi
12 hé s8 cAy tréng khi tinh todn né tir lugng nudc bdc hoi
mét rudng tham khdo ET, s& dvgc gidi thiéu & phin dusi.

ET¢ thay d3i dudi nhitng diéu kién nu6c trong da't va khi
hiu khdc nhau, giai doan sinh trudng cia ciy khic nhau,
viing dia Iy va cédc giai doan trong nim.
¢. Lugng mtdc boc hoi mét rufng tham khéo ET,

Doorenhos va Fruit (1975) da s dung thuat ngif lugng
nude bc hoi mit rudng tham khio ET, (Reference crop
Evapo Transpiration) d€ bi€u thi t6c d6 béc hoi mit rudng
tir mdt bé mit dugc quy dinh cao 8-15¢m, phia dudi phi ¢
xanh ¢6 d6 cao déng nhit duge chim séc ding ky thuit,
che phi todn bé mit dit va khdng thi€u nwdc.

ET, ¢6 thé€ dugc tinh v6i mot trong cdc cong thite nhw
Blaney-Criddle, Penman, Bic xa, bSc hoi pan...

Nhu & trén d3 gi6i thi€u ¢6 nhiéu cich xdc dinh ET nhw
phuong phdp tinh theo cdc cong thitc Penman, cong thire
Blanney-Criddle, c6ng thitc Thornthwaite, cong thitc tinh
theo bifc xa, cong thdc Ture, cong thic tinh theo thung do
bSc hoi pan... Méi cong thite tinh c6 wu diém, nhuge di€m
riéng. Dudi diy chiing t6i giSi thidu hai cdch tinh théng
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dung hién nay vira dé fim @i liéu md vin ddm bdo dd
chinh x4c.

Pé tim lrgng nude bdc hoi thie clia mot loai cdy trdng
ta dung cOng thiic:

ET¢ = K¢.ETy “4.1.1)

Trong d6:

+ ET¢: Lugng bdc hdi mit rudng cia mot loai cay trong.

+ K¢ Hé 56 cdy trong.

+ ET,: Lugng nude bdc hoi mit rudng tham khdo.

4.1.3. Nhifng y&u t& tic dong d€n bic hei mit rufng
a. Yéu 15 khi hdu

Cdc y&u t8 khi hiu chinh gém mua, bifc xa mit trdi,
nhiét d6, gi6, 46 4m twong d6i khdng khi déu c6 4nh hudng
td1 béc hdi mit rudng.

- B&c hoi mat 14 xdy ra & t6c d6 bdc hoi tiém ning khi
viéc cung ci&p nudc khdng bi han ch€. Bbc hdi mat dit
ciing nhu vay. Mit khdc b8c hoi mit 14 xdy ra & t6c do
binh thudng trong vai ngdy sau khi twdi hodc mua. Nhu
viy n&u s8 1in va lugng mua 16n thi tdc dd bdc hoi mat 14
$& 14n hon.

- Bifc xa mit trdi cung cAp ning lwgng cho qué trinh bdc
hoi mit rudng. Ngay dai hoic bic xa mat trdi ting, nang
Ivgng nhin dugc tit nang lugng mit trdi s& chuyén héa o
dang 16ng sang dang hoi nhiéu hon, vi viy bdc hoi mit
ruéng vao mua he 1dn hon mua dong.
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- Nhiét d§ anh hudng t6i lugng bdc hoi mit rudng hon bit
clf y€u t6 khi hau ndo khéc. Nhiét d6 clia than ciy va clia dit
ting din t6i lugng bc hoi mit 14 va mit dit ciing ting.

- D% 4m khéng khi: B¢ hoi mit rudng gidm theo sy
ting clia 46 4m twong d8i khong khi va ngude lai.

- B6c hoi mit 14 va mit dat x4y ra véi tdc do cao vio
nhitng ngay gié to hon 14 ngay ling gi6. Lép khong khi 4m
xung quanh mit dit hoic mit 14 b gi6 xua di vi thay vio
d6 13 16p khi kho. Khi ti€p xic v4i b& mit bc hdi, né s&
1am ting d6 thi€u hut 4p sudt khuéch tin din tdi t&c béc
hoi mit rudng ning cao.

b. Mia trong

D dai cia mda trdng ciing nhu ngay gieo va ngay chin
12 rit quan trong quyé&t dinh d€n hrgng bic hi mit rudng.
Mia tréng cia mét loai cdy trong tring véi khodng thai
gian néng nhit trong nim sé lAm ting lwgng bic hoi mit
rudng. Mot loai ciy rdng gieo vio nhitng mia khic nhau
s& ¢6 lugng bSc hoi mit rubng khdc nhau.
¢. Ddc tinh cdy trong

- Tap tinh sinh trtdng cda cay tréng dnh hudng t6i wgng
nude bc hoi mit rudng. Ciy trdng véi sy phat trién nhanh
cta bd 14 va bd ré c6 tdc do béc hdi mat rudng 16n hon.

- Su phét tri€n tdn 14 cdy drh hudng ddng k& dén Iugng
bbc hoi mit rudng. B t4n 14 cay 1am ting bSc hoi mit 14,
gidm bdc hai mit dat va phidn chi€u lai lai mot lugng 16n
bifc xa mét rdi. Phan chi€u lai 1a cdch duy nh4t lam gidm
lugng bifc xa dé€n. Sy phdn chigu & phitng cay trdng cé mit
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d6 diy chi€m 20-30%, trong khi d6 & d4t trdn chi 13 11-
23% (Montie-1969). P4t khé trdn phin chi€u lai nhiéu
ning lugng hon dat ust.

Khi su che phii clia ciy ting véi sy phit trién clia b tén
14 thi béc hdi mit dit gidm di, trong khi b8c hoi mit 14 ting
v k&t qud 12 bSc hdi mit rudng ET tang 1én. Tuy viy
khong phdi ET dat gid tri 16n nhat khi ¢6 sy che phi todn
bd mat dit. Nhitng nghién citu cho thdy ET ting khi i 1&
phin trim che phi mit d4t ting vd ET dat gid tri 16n nhit
khi d6 che phi mit dat 1a 50%.

- M4t do cay trdng 4nh hudng d€n ET ciing gidng nhu
dd che phii mit dit. Mdc 46 dnh hudng clia né phuy thude
vio dj che phi cia cdy.

Khodng cich hing ciy, ti 1& hat giéng vi quin thé ciy
trong quy€t dinh mat d6 cdy. Taune va cdc cong su (1960)
cho ring quin thé ciy trdng va thyc t&€ quin 1y cdy trong
tic ddng d&n lugng bic xa & bé mit ddt, 1am thay ddi ET
trir khi mit dit va cdy nhin dude lugng cung cidp nudc
khéng d8i. Vi loai quin thé ciy trong thip, ET nhd.
Ngudc lai chidu cao cla cdy 16n 1Am ting ET.

d. Ddc tinh ddt

DAt thd giit dugc it nuée hon va ¢6 d6 din xudt thiy lyc
thip, k€t qua 13 lugng nwde bdc hoi mit rudng ET nhd hon
so v6i ddt ¢6 cdu tric min.

e. Yéu ti canh tic
- Tudi nutde cé thé 1a y&u t8 quan trong nhit tic dong
dén ET. G dat w6t ET 16n hon a5t kha. S§ 1dn wdi, phirong
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phdp tudi va d6 siu twdi déu dnh hudng dé&n ET. Tuéi
thudng xuyén lam cho bdc hei ti¥ mit ddt 16n vi huc gii
nuée trong dit ludn ludn thap, Tuwdi phun mua, twdi ngip
tao ra bé mit m 16n v do d6 ET 16n hdn so véi tudi ranh
va tudi nho giot.

- Lam dit c6 dnh hudng t6i ET qua viéc tic ddng cha né
dén viéc gilf nudc & ving ré ciy. X6i mit dit d&n dd siu
vai centimét 13 cn thi€t d&i vdi phin 16n cdc loai cay tréng.
Téc dung cla né 12 1am gidm b&c hoi mit dat do viec cit bd
sy cung ¢4p nudc cha dong mao din tdi mit dat.

- Ki€m s04t cb dai 12 cin thi€t d€ gidm tdn thit do béc
hdi mat 14,

- L6p phi ¢6 tic dung 1am gidm ET do 1am gidm lugng
bGc hoi tif mit d4t trin; phin chiu lai bic xa mit &di va
gidm cd dai. Peter va Russel (1595) cho ring c6 thé gidm
ET d€n mot nita bing cdch s dung ch4t phi mit dat.

4.2. PHUONG PHAP XAC DINH LUONG BOC HOI MAT
RUONG ET

4.2.1. Xdc dinh tric ti€p ET

- Ta ¢6 thé st dung cdc dung cu nhu vai sanh, bé&
ximing c6 ddy hoic thing lysimet dé do tnyc tiép ET cda
ciy trong. Cic dyng cu niy dugc dit & ngodi déng 6 dién
tich bdo vé xung quanh. Ciy tréng trong vai, trong b€ hoiic
lysimet phdi cling loai nhu & gidi bdo vé. Do loai bd dugc
anh hudng clia nude ngdm, lugng nudc cung ¢ip cho ciy
trong chi gdm lugng nudc nréi va hugng nudc mua do dé ta
dé dang xdc dinh duoce ET, dic biét 13 trong nhitng ngay

58



Chutong IV: Nhu cdu nide va nhu cdu 1udi cia cdy tréng

khong tuSi hodc khong miura. V4&i viée s dung thing
lysimet cin dudc trong lugng, ngudi ta xdc dinh duge ET
hang ngay ciia ciy trong médt cdch chinh xdc va thuin lgi.
- Ngoai viéc do ET tnre ti&p theo céch trén, ta c6 thé
xdc dinh ET biing cdch do dd 4m tryc ti€p ngodi rudng noi
trdng ciy. Phuong phdp nay thich hdp noi ddt tudng d6i
ddng nhit v d6 siu nudc ngdm khéng Anh hudng tdi viéc
cung cip nudc va viing ré cdy. Cdch 1am 1a dinh k¥ xéc
dinh d6 im 4t & tang 0-20cm véi mot s& miu nhit dinh.
X4c dinh d6 4m dit truée va sau khi mara, trtde va sau ldc
tudi, tir d6 ta d& dang x4c dinh duge ET clia ciy trong.

4.2.2, Xdc dinh gidn ti€p ET

Phurong phép xic dinh tryce ti€p ET cia cdy trdng mit
nhiéu thdi gian dii ¢6 d6 chinh x4c cao, thudng dugc ding
d€ hiéu chinh s8 liéu trong qud trinh khai thdc hé théng
tudi. Khi qui hoach khdo st ban diu, ngudi ta thudng diing
phudng phip gidn ti€p d€ x4c dinh ET. Lugng bdc hoi mit
rudng ET dugc xdc dinh theo cong thic (4.1.1) nhv 43 dugc
gidi thiéu & trang 55.

ET = Kcx ET,

a. Xdc dinh hé¢ s6 cdy trong K
Hé s8 ciy trong phu thudc vio dién tich 14, d) nhdm cla
14, giai doan sinh trudng ciia cdy, mita tréng va diéu kién
thai ti€t. Hé s8 ciy tréng dudge x4c dinh nhu sau:
ET
K.= 4.2.1
c= g7 ( )

0
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S8 tay tdi nidc cho ngudi iréng trot

Trong d6:

- ET: Lugng nuée bdc haoi mit rudng.

- ETy: Lugng nudc bdc hoi tham khio.

Hé¢ s6 cdy téng K. duge xdc dinh trén co sd thue
nghiém tai dia phudng. Truding hgp thi€u tii liéu cé thé
tham khdo tai liéu ca FAO dd duge cong b8 nhy bing
(4.2.1) va (4.2.2) duéi day:

Bdng 4.2.1. Gid tri K- cia mot s6 logi cdy trong theo mia

Logi ciy | Giaidoan [ Giai doan Giai dogn | Giai doan thn
tréng diu phit trién giita vy hoach
Biép cdi 0,35 0,7 1,0 0,9
Ca 1ot 0,45 0,75 1,05 0,9
Béng 0,45 0,75 1,i5 0,75
Lac 0,45 0,75 1,00 0,75
Dua chudt 0,45 0,70 0,90 0,75
Ngé 0,40 0,70 0,90 0,75
Kheai tiy 0,45 0,75 1,15 0,75
Mia 0,45 0,85 1,15 0,65
Pau xanh 0,35 0,70 1,00 0,90
Ci chua 0,45 0,75 1,15 0,80

Bdng 4.2.2. Gig tri K~ d6i véi cdy luu nién

Ciy tréng Con non Trudng thianh
Chuéi 0,50 1,10
Chanh 0,30 0,65

Téao 0,45 0.85
Nho 0,70 0,70

Ngubn: Pressurised Irri gation Technique-FAQ-Rome 2001,
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Chuong IV: Nhu cdu nudc va nhu cdu tudi ciia céy trong

b. Xdc dinh lupng béc hoi mét rupng theo cdch do bic hoi pan

Phuong phdp xdc dinh b&c hoi tham khdo ET, bing
phutong phép do bdc hai pan k€t hop dudc céc y&u t6 nhiét
do, dd 4m khong khi véi téc do gié va 4nh ndng. ET, dugc
x4c dinh theo cong thdc (4.2.2) dudi day:

ET, = K.Ep,, (4.2.2)

Trong d6:

- ET,: Lugng bdc hoi tham khdo (mm/ngay).

- K,: Hé s6 pan.

- Ejqn: BOcC hdi tiY thing do pan (mm/ngay).
Thing do béc hoi pan A va cdch xdc dinh h¢ s6 K,

Muc nudc cdch mép
5-7,5cm

Thudc do nudc

Hinh 4.2.1. Thang do béc hoi pan A
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S8 say 14di nidc cho ngudi tréng trot

Thiing do b6c hdi pan A do cd quan khi twgng My USWB
(Us weather Bureau) dé sudt dugc si dung rong rai trén thé
gidi. Thung do bdc hoi pan c6 dang hinh trdn, dudng kinh
120,7cm va siu 25cm béng sit ma. Nudc trong pan & cdch
mép trén tir 5-7,5cm. Nude dugc thay déu diin hiang ngay dé
trénh duc bdn. Thiing pan c6 hang rao bio vé khong d€ stc
vit ubng nuéc trong pan. Poc 6 liéu & thudce do (dit trong
pan) hing ngay vao budi sdng cing lic do mua.

- Xdc dinh hé 56 K.,

H¢ s8 Kp phu thugc vio méi trudng dit pan. C6 hai
truOng hgp nhu sau:

+ Trudng hgp A: pan duge dit trong 16p cd xanh, bao
quanh (50m hoiic han) 13 44t tr&ng.

+ Trudng hgp B: pan ditge dit trén d4t tréng, bao quanh
(50m hodc hon) 1a ciy xanh. Xem hinh (4.2.2).

Gio > Gibd »
Pan s h Pan
M3t dat L, XN Mat ast 3
T TRNTFRRTTRE I :
50m hodc hon h;;"(,_’] 50m hodc hon| thay ddi
Trudng hop A Trsdng hgp B

Hinh 4.2.2 Cdc truong hop dét pan
He s6 K, ciia pan dudc x4c dinh cho hai tnrdng hgp nhyw
bang (4.2.3) dubi day.
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Chutong IV: Nhu cdu nudc vt nhu cdu tudi cia cdy trong

Béng 4.2.3. Xdc dinh hé 56 K,
Truong hop A: pan dugc dit trén 16p cé xanh.

T6c 6 gi6 | Kich thudc 1dp ¢6 tinh [P fm tifdng d0i khang khi (%)
(m/s) d&n mép pan 1 (m) 0 oo 0
1 0,55 0,65 0,75
10 0,65 0,75 0,75

Nhe <2

100 0,70 0,80 0,85
1000 0,75 085 0,85
1 0,50 0,60 0,65
Trung binh 10 0,60 0,70 0,75
2-5 100 0,65 0.75 0,80
1000 0,70 0,80 0,80
1 0,45 0,60 0,60
Manh 10 0,55 0,60 0,65
5-8 100 0,60 0,65 0,70
1000 0,65 0,70 0,75
1 0,40 0,45 0,50
R4t manh 10 0,45 0,35 0,60
>8 100 0,50 0,60 0,65
1000 0,55 0,60 0,65
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88 tay woi nude cho ngudi tréng trot

Trugng hop B: pan dugc dgt trén ddt tréng.

Tdc d§ gié |Kich thude 19p cb tinh| P2 §m twong d6i khong khi (%)
(m/s) dén mép pan | (m) <40 40-70 > 70
1 0,70 0,30 0,85
10 0,60 0,70 0,80
Nhe <2 100 0,55 0.65 0,75
1000 0,50 0,60 0,70
1 0,65 0,75 0,30
Trung binh 10 0,55 0,65 0,70
2.5 100 0.50 0,60 0,65
1000 045 0.55 0,60
1 0,60 0,65 0,70
Manh 10 0,50 0,55 0.65
5-8 100 0,45 0,50 0,60
1000 0,40 0,45 0,55
1 0,50 0,60 0,65
P 10 0,45 0,50 0,55
; 100 0,40 0,45 0,55
1000 0,35 0,40 0,45

Ngudn: FAO Irrigation and Drainage paper -NOSO

Thi du cdch xdc dinh bSc hdi tham khio ET, tit pan: Mot
pan A dugc dit trén mét 16p cdy xanh, pham vildp cd 1=
1000m. Boc hai ngdy do dugc trong pan § tuin diu ciia
thdng 6 lin lugt 1a 8,2; 7,5; 7.6; 6,8; 7.6; 8,9; va 85
mm/ngay. Trong thdi gian nay t6c d6 gié 13 1,9m/s va do
dm khong khi 73%. Hay tinh ET,,

Cdch tinh:
- Vipan dugc dit & 16p cdy xanh nén ddy 13 trudng hop
A véi chiéu dai 1 = 1000m.
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Chuong IV: Nhu cdu nuéc vz nhu cdu tidi ciia edy trong

- T8c dd gi6 v = 1,9 < 2m/s, 46 4m khdng khi 70%, tra
bing 4.2.3 (trudng hgp A) dudc K,=0,85.

- Lugng bdc hdi binh quin ngly tiY pan trong tudn diu
clia thing 71a: E,,, =82+ 7,5+ 7,6 +68 + 76 + 89 +
8,5) : 7=17,9 mm/ngay.

- Lugng bdc hai tham khdo ET, binh quin trong 7 ngay:

ETp = K, X E,,, = 0,85 X 7,9 = 6,7 mm/ngdy.
¢. Xdc dinh lugng nude bée hoi mét rupng theo cong thitc
Blaney-Criddle

Coéng thitc ndy dugc xiy dung dya trén cdc y€u t6 nhiét
d%, sO gid chi€u sdng vi yéu 8 cdy tréng. C4c tinh todn
don gidn, ddm bdo d9 chinh x4c, thich hgp cho ciy cdng tdc
qui hoach khio s4t ban diu.

ET =) KCx (0,46t +8,13)P x 25,4 (4.2.3)
i

Trong d6:

- K_: Hé s8 ciy trdng, thay d8i theo loai ciy trdng & ting
dia phuong. Trong trudng hdp thi€u tii liéu cé thé tham
khéo hé s6 K_ trong bing (4.2.1) vi (4.2.2).

- t: Nhi€t dd binh quin khdng khi trong thoi gian tinh
todn (°C).

- P: Ti 1& phin trim s8 gid chi€u sdng hang ngiy cia
thdi doan tinh todn so v&i 58 gits chi€u sdng cd nim (%).

- 25,4 1 hé s8 d8i tif inch sang mm.
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54 tay tudi nudc cho ngudi tréng trot

Nhiét d6 va s& gids chiu sdng 12 nhitng tai liéu ta c6 thé
tim thiy & c4c tram khi tugng.

Bdng 4.2.4. Nhu cdu nudc cia 1 s6 cdy vu dong
vitng déng béng Bdc b

. Niim thi nghi¢m
Loai cay tréng 1995 1996 1997 | Binh quan
Bip cdi 1612 - 1324 1780 1572
Ca chua déng 1512 1182 1568 1420
Khoai tiy 1589 1206 1390 1395
Ng& dong 1894 1550 1678 1290
Pau trdng dbng 1366 1113 1407 1297

Ngudn: Nguyén Vian Dung - Ludn én TS 2000. BHNN
4.3. NHU CAU TUGI

Nhu ciu tudi clia mdt loai cdy trdng 12 mudn néi dén
lwgng nudc cin duge cung cip, bd sung vio lugng nudc dén
tit mua, tir lugng nudc trong dft va tif nudc ngim nhim

thda min nhu ciu nudc cha ciy d€ ciy sinh tnrdng t6t va
¢6 ning suit cao nhat.

Nhu cdu trdi ntde dude xic dinh theo cong thitc (4.3.1).
IR = ET-(P, + AW + AWT) 4.3.1)
Trong d6:
- IR: Nhu ciu tu6i nudc cho ciy tréng (mm, m*ha).
- P, Mua hitu hiéu (mm, m’/ha).
- AW: Lugng tri¥ nudc trong ting dit c6 thé cung cip cho
ciy trdng (mm, m*/ha).

- AWT: Lugng nuéc ngim cé th€ cung cAp (mm, m*ha).
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Chuong IV: Nhu cdu nudce va nhu cdu i cla cdy tréng

4.3.1. Xdc dinh cic thanh phin trong ¢éng thidc tinh nhu

cAu trdi
a. Mia hitu hiéu

Pé&i voi cay tréng can, lugng mua duge giit lai § ving
ddt chita b & ciy dudc goi 1 mua hitu hiéu. C6 nhiéu
cdch tinh mita hitu hiéu. Khi tinh sd bd ta c6 thé si dung
cdch tinh sau diy (FAO. Handbook on pressurized
Irrigation techniques Rome-2001).

P, = 0,8P khi P > 75 mm/thdng.

P, = 0,6P khi P < 75 mm/thédng.

Trong d6:

- Py,: Mua hitu hiéu.

- P: Lugng mua

roi.

Ciing ¢6 th€ x4c dinh lugng mua hitu hiéu theo phuong
phap clia Doorenbos va Fruit (1975) nht bdng dudi diy

(bing 4.3.1).

Bdng 4.3.1. Xdc dinh mua hilu hiéu dua trén sy gia

tdng mua trong thang

Lugng gia tiing mua Hi2u qui mua
trong thdng {mm} % Py, tich liy
25 90 225
50 85 438
75 75 62,5
100 50 75,0
125 30 825
150 10 85,0
Qui 150 70 85,0

Nguédn: Doorenbos va Fruit (1975)
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b. Lugng tri¢ nudc trong ting dit chita bj ré cdy trong

Lugng tri¥ nudc & ting d4't chita bd r& 6 thé cung cp
cho ciy tréng trong mot thdi doan nhit dinh dugce x4c dinh
theo ¢ong thitc (4.3.2) nhu duéi day.

AW = 10".hd (8,-8,) 4.3.2)

Trong d6:

- AW: Lugng trit nwéc chifa trong ting dit 1 dugc tinh
bing m’/ha.

- h: B9 sdu ting dat, chinh I3 86 siu thi€t k& twéi clia bd
ré trong thdi doan tinh todn (m).

- d: Dung trong dit.

- 8; va 0,: La d0 4m & ddu va cudi thai doan tinh todn
(%TLDK).
c. Ligng nwdc ngdm cung cdp cho cly tring

- P§ cao leo ciia nudc ngdm: Néu phia duéi ting dit
canh tic ¢6 nudc ngdm, nubc sé theo cic 16 mao quin ding
cao va dugce goi 12 nuSc mao quin leo. C6 thé dua theo
cong thitc Iy thuy&t (cong thic 4.3.3) d€ dyv dodn db cao leo
clia nuéc ngim.

h=219 433
r

Trong dé:
- h: 12 d6 cao leo clia nudc ngidm (cm).
- 1: bdn kinh 16 mao quin (cm).
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Chuong IV: Nhu cdu mude va nhu cdu tudi cia cdy tréng

Trong thuc &, céc 15 mao quin d4t khong phai dong
nhat trén toan mit cit d4t, vi viy h dugc tinh theo 1§ thuyé&t
thudng nhd hon gi4 trj thyc t€, C6 thé tham khdo dd cao leo
cia nuéc ngim & mot s8 loai di't nhu sau:

+ Pit cit: h = 0,30-0,36m.

+ DAt thit: h = 3-4m.

+ Dat sét: h = 6-7m.

- Lugng nuéc ngdm cung cip.

Lugng nudc ngdm cung cdp cho cdy phy thudc vao loai
dd't va d6 sau nudc ngdm tinh ti¥ mit ddt. Khi thi€u tdi ligun
thuc t&, ¢6 thé tham khio bang (4.3.2).

Bdng 4.3.2. Cuong dé mao dén nudc do nudc ngam

cung ¢dp (mm/ngay)
Logi dt Do sdu nudc ngim (m)
5,00 2,50 1,00 0,5
Ciat 0,35-0,7 0,40-0,75 0,45-0,85 0,509
Céat pha 0,7-0,9 0,75-1,00 0.85-1,05 0,10-1,10
Sét pha 0,9-1,05 1,00-1,45 1,05-1,25 1,15-1,40
Sét 0,7-1,00 0,80-1,1 0,95-1,15 1,00-1,25

Ngudn: Benetin va tGp thé - Zaviahy - Bratislava 1979

4.3.2. Liéu Iugng i

Liéu luong twéi 13 lugng nudc cdn thi€t dua vdo ting dét
chifa b6 ré cay trdng d€ nang dd 4m 44t tir 45 4m gidi han
dudi cho phép dén d6 &m gidi han trén. Do 4m gidi han
trén khi tudi thudng la sic git 4m déng rudng By
(SGADR).
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D = 10%.h.d(Bpr-0,min) (4.3.4)

Trong d6:

- D: Liéu lugng tuGi (m*/h).

- h: P4 sdu ting dit cin tudi (m).

- d: Dung trong dit.

- Bpg: Stc gilt am ddng rudng (%TLDK).

- 80 DO m giGi han dudi cho phép dudc xdc dinh theo
cong thitc (4.3.5).

Onin = By + m(Bpg-6,) (4.3.5)

Trong d6:

- 0,;,: PO dm gi6i han dudi cho phép khi twdi.

- Opg: Stfc gitt am dong rudng.

- 8,: P m cay héo.

- m: Hé s8 phy thude vao loai ciy trdng.

DP9 dm gidi han dudi khi twdi ¢6 quan hé chit ché véi sy
ha thip cho phép trit Iugng nude ¢6 thé sit dung dude trong
ddt W y. Theo cdc k&t qud nghién citu cha FAO v6i loai ciy
trong theo mila r& ndng, sy ha thip cho phép W_, 12 30%,
nrong dng ta ¢6 m = 0,7. Véi loai cay tréng c6 bo r& dai va
cay luu nién, sy ha thdp cho phép W, 12 50%, m = 0,5.
4.3.3. Hi¢u suit tudi

Lugng nudc dugce gilt lai & ving dit chira bo ré cay
trdng dugc coi nhu 13 lidu lugng twéi thire D, Trong qui
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trinh twdi, cdn mdt lugng nude t8n thit ddng k€ do bbc hdi,
th&m,... Vi vay liéu lugng tudi & ddu hé thdng Dy, bao
gdm cd lidu lugng tudi thuc D, va lwgng nudc ton thit. Ti
1¢ phin trim gita lugng nudc dude gilt & ting d4t chifa bo
r& ciy v6i lugng nudc cung cdp & ddu hé thong goi 1 higu
suit tudi ciia hé thdng E. Hiéu suft tudi cda cdc hé thong
dudc x4c dinh trong bang (4.3.3).

Bdng 4.3.3. Hiéu sudit 146i cila hé thong tdi

Hé thdng 06 E%
Phuong phép tudi miat, kénh dit 40-50
Phuong phép tuéi mat, kénh dugc bio vé chdng thim 50-60
Phuong phép tudi mat ding dudng Sng 4p hvc 65-75
Tudi phun mta 4p dung lyc thip va trung binh 75
M4y nrdi phun mua vai nhd 75-83
Tuoi nhé giot 80-90

Ngudn: FAO - Hand book on pressurised Irrigation Technique -
Rome 2001,

4.3.4. Luu lfgng tudi 8 diu hé théng va thdi gian cia
mjt dgt tudi
a. Luu lugng tudi & ddu h¢ thong

- Luu lugng thi€t k& t5i thi€u & bat cd hé thdng tudi ndo
ciing phai thda min nhu cdu nudc hic cao nhdt cia dién

tich dudc tudi. Liuu lugng ndy duge xdc dinh theo cOng
thic (4.3.6).

_10x 8 X Dy,
T xn

Q (4.3.6)
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Trong d6:

- Q: Luu lugng cdn cung cdp & diu hé thdng tusi
(m’/gidy).

- S: Dién tich tu6i (ha).

- Dy Li€u lwgng ts6i & ddu hé théng da tinh dén t6n
thdt (mm).

brut

p, =D
E

Trong dé:

- D: Li€u lugng twéi thyc tai mit rudng dude x4c dinh
theo cng thic (4.3.4).

- E: Higu suflt e6i durge x4c dinh trong béng (4.3.3).

- T: Khodng céch giita hai 1dn ar6i lic ciy tréng cdn
nudc nhit (agay).

- n: S gid hoat déng trong ngay.
b. Théi gian ciia mot dot tusi

Thoi gian cita mét dgt twdi duge xdc dinh theo cong
thite (4.3.7).

(= 100 x S x D
Q

brut (4.3.7)

Trong d6:
- t: Thdi gian ctia mt dgt (i (ngay).
- S, Dy Q giBng nhu & cong thitc (4.3.6).
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4.3.5. Xdic dinh lic cdn tudi
a. Cin cit vao trit lugng nudc trong dat

- Thong s8 duge sit dung s6m va rdng rdi nhit dé xéc
dinh lic cin tdi 12 s ha thip cho phép cla lugng trid nudc
c6 thé sit dung dugc trong dat W, V6i nhiéu khdo sét
dudc ti€n hanh & nhiéu loai cdy tréng trong cdc vang khic
nhau trén th€ gidi, Dooreubos vi Kassam (1979) da dé
nghi sy ha thip dén 50% lugng trif nude c6 thé s dung
duge trong d4t duge xem nhu an toan ddi v6i phin 16n cdy
trdng va phan bén céc loai dit.

- Theo c4c nghién cifu ciia FAQ, sif ha thdp cho phép
lugng trit nudc ¢6 thé sit dyng duge W, nhu dudi diy la
thich hgp:

+ P&i v8i ciy tréng theo mia, ré ndng, sit ha thdp cho
phép clia W, 12 20-30%, trung binh 1a 25%.

+ D61 véi cay hru nién, ré sdu, su ha thdp cho phép cla
W, 12 40-60%, trung binh 13 50%.

b. Cén cit vao dp luc nudc trong dit

- Tensiometer 13 thi€t bi khong thong dung nhit dé do
4p Iuc nuéc ngoai déng phuc vu cho viéc xdc dinh lic cin
twdi. Nguyén 1y hoat dong va cdch s dung da dugce gidi
thiéu & chuong II muc 2.5.

- Nhiéu nghién cifu dugc thuc hién & céc loai cdy trong
kh4c nhau trong d6 thdi han twdi duge x4c dinh dya trén s6
doc & Tensiometer. K&t qud chi rd ring Tensiometer la
thi€t bi hitu hiéu d€ x4c dinh lic cin trdi.
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Han ch&: Tensiometer rit ¢é hiéu quid khi do 4p luc
nudc tir 0 t6i 0,85atm, nhung khi 4p luc nudc trong di't cao
hon 0,85atm. Khéng khi s€ lot vao hé thong va két qua do
s& kém chinh xdc.

c. Do téc dj boc hoi mdt rupng ET

Khi lugng trit nwde trong dit gidm di, téc d6 boc hoi mit
14 vA mit rudng clia cdy ciing gidm theo. S thay ddi vé tc
do bdc hoi ndy dd dugc sit dung d€ x4c dinh 1dn wéi k&
ti€p. Cong viéc nay it tdn cdng siic hdn viéc x4c dinh sy ha
thdp cho phép lugng trit nudc c6 thé sit dung W, trong ddt
cling nhu viéc xdc dinh 4p lyc giif nude trong dit.

d. Do cdc thong s& vé cdy

Céc thong s8 vé ciy duge sif dung d€ xic dinh ldc ¢in
twdi 13 Thé niing nuwdc cia 14, nhiét 36 mit 14, d6 din xuit
ctta khi khéng va tc dd sinh trudng clia mjt sé bd phin
dic biét cna ciy.

- Thé ning nudc cda 14: Thé ning audc ciia 14 (y) phin
dnh tinh trang nudc trong ciy. Nhiéu nghién citu 43 duge
thire hién d€ xdc dinh ngudng cho phép cia gis tri y. Khi
th€ ning nudc cla 14 ha d&n gi4 tri ndy 12 Lic cAn phii twdi.
Mot s§ gidi han dugc @& nghi la:

+Dai v6i ngii ofc: y = -1,20Mpa +-1,25Mpa (stegman 1983).

+ D381 vdi lia my: W = -1,5Mpa (Soika va cOng su 1981).

+ D381 v8i bong: y = -1,4Mpa + -1,5MPa (stegman 1983).

- Po nhiét d6 mit 14: Po nhiét do 14 cay d€ du dodn lic
cin téi dya vio sy ting nhiét do cia 14 do téc 6 béc hdi
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mat 14 gidm. Nhiét biéu tia hdng ngoai c6 thé xéch tay do
tia bifc xa phat ra tiY toan bd tdn 14 cay va mit dit dugc sit
dung vio muc dich nay, Jackson (1982) da tinh chi 50 CWSI
(Crop Wates Stress Index) d€ chi sy thi€u nitdc cia cay.

TC _Ta (TC -Ta)
(T, - THu-(T, - T)1

CWSI =

(4.3.8)

Trong d6:

+ T.: Nhiét d0 tan 14 cay.

+ T,: Nhiét d6 khong khi.

#(T~T,): Chénh léch nhiét do khi tré khng tin 14 RC=0,

- (T-T,),: Chénh lg¢ch nhi¢t dd khi trd khing tin 14 RC=0.

N&u chi s6 CWSI = 0,25 cho bi€t ciy trdng théa min
vé nudc.

- Po trd khing cia khi khéng.

Sy thay ddi nhiét 6 & 14 ciy do thi€u nu6e chi y&€u dya
trén sy thay ddi trd khang cia khf khdng thi€u nude. Nhu
viy ta c6 thé xdc dinh lic cin téi bing cich e ti€p do
& khang khi khdng ctia 14. Diéu ndy da duge khuyén cdo
tir lau. Tuy nhién sy khdng 6n dinh cia cudng do bic xa
451 vi tén 14 cay ca vé thoi gian va khong gian, nhitng y&€u
td mdi trudng khdc di han ch€ khd ning sk dung cia
phudng phip nay.

- Do t6¢c d6 sinh trudng cia ciy.

Khi cay sinh trudng manh 12 14c nhay cdm nhat véi sy
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thi€u nudc. Pidu d6 duge chap nhin nhu mot théng s§ dé
xdc dinh lic cin aréi cho nhiéu loai cay tréng.

Su kéo dai cla t€ bao dugc xem nhit qué trinh sinh
trudng chiu téc dong cia viéc thi€u nude diu tién trong
cdy. Ti€p theo 13 sy cham ph4t trién v& chiu cao hoic
hodc do dai cha than déng.

Nanken va cdc cong syt (1971) da sit dung nhitng dfu
hiéu v& sy chdm phét trién & than nhu 13 mot chi din dé
t6i cho bdng. Han ch€ clia phudng phap ndy 12 khi cay thé
hién bat ky sy chim phét trién nao trong qué trinh sinh
trudug thi ching di ton thit rdi.

4.4. ANH HUONG CAC GIAI DOAN SINH TRUSNG CUA CAY
DEN THYC TE TUSI NUGC
4.4.1. Giai doan sinh trudng

Trong giai doan sinh trudng, lugng b&c hoi ET (nhu ciu
nudc cia cdy) ting lién tyc va dat gid tri 16n nh4t lic ra
hoa. Cin lvu y ring lic n2y bo r& vin cdn ndng, it ra 1 &
ddu thdi ky sinh trirdng cia cay, do d6 viec twdi nudc phai
lam thudng xuyén véi lugng nude twdi nhéd hon & giai doan
sau. D81 vdi cdy luu nién hodc ciy c6 bo ré dai phét tri€n
nhanh, c6 thé 4p dung s& 14n tuéi thira vdi lugng nudc tsi
16n hon trong sudt giai doan sinh trudng cia cay.

Nhitng loai cdy dugc trdng d€ 14y 14 nhu rau diép, cii
bip, c6,... s& duge thu hoach khi nhu cu nuéc 13 16n nhit
va lugng nude tudi § mot 14n wdi s& duge git 8 mifc cao
nhat cho t6i khi thu hoach. B6i véi loai cay trong 15y cd
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nhu khoai tiy, hanh, ci cdi, chi s& dién tich 14 s& gidm cho
t6i cubi giai doan sinh trudng. Piéu ndy cho thiy lugng
nudc tudi & mot 1in ¢6 thé gidm di nhung s8 1dn wéi cin
dugc duy tri.

4.4.2. Giai doan ra hoa

Nhu ciu nudéc cGa phin 16n cdy trdng 16n nhét lic ra hoa
va & thdi k¥ phét trién qué. Chi s8 dién tich 14 c6 thé I6n
nhit & giai doan ndy va nhu ciu nudc ciing dat gid tri cyc
dai. Cin han ch€ t8i mec t8i thiu sy thi€u nude & giai
doan nay d& trdnh sy chot hoa va ryung qua non.

B§ ré clia phdn I6n ciy trong ph4t tri€n manh nhit &
m6t thdi gian ng#n tnrée lidc ra hoa, do d6 ré cang su thi
tin suf't wdi cang thita. Nhitng ciy dugce tréng dé 18y hoa
vid mot s6 ciy rau dugc thu hoach lic nhu cdu nudc 12
16n nhit.

3 nhiéu loai ciy trdng, twéi thixa lic cudi giai doan phat
trién vi ra hoa ¢6 thé din dén gidm s& qui. Bong 12 mdt
thi du. Viéc cung cip nudc t6i wu trong giai doan ndy c6
Anh hudng téi viéc hinh thanh qua (Kittock 1979; Gruinn
va céc cong sy 1981). Didu niy c6 thé gidi thich 13 do sy
d6ng héa d€ phat trién céc bd phan cla ciy hon 12 dé phat
trién qua. Mot sy gidm din din dén trang théi thi€u nude
nhe sé tao diéu kién phat trién cdc bd phin sinh sin. Vi
vy, ngudi ta khuy&n cdo tuéi cho bong véi s6 lan tudi it
hon & cudi giai doan sinh trudng va giai doan ra hoa s& cho
phép 18y ra dugc mdt s6 lugng 16n nude c6 thé st dung
dudc trong dit W, d€ tao stress nuéc nhe cho ciy.
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4.4.3. Giai doan phit trién qui

- Giai doan phét trién qui gin lién vdi sy gidm nhu cdu
nuGe cia cdy ET, thim chi ngay ¢4 d6i vdi nhitng cay 1y
qua twoi. Bi€u nay d& hifu vi ciy da két thiic thdi k¥ sinh
dudng va su gid y&u din cha tén 14.

- G mbdt 8 loai cdy nhi ci chua, din iy, hoa cim
chudng,... b tdn 14 trwdng thinh khong ngitng gia y&u va
dugc thay th€ bing nhitng t§ chic sinh tntdng mdi, néi
chung ¢6 kich ¢3 nhd hon véi chi s6 dién tich 14 ting din.
Do d6 diéu quan trong nhdt 13 d4t phdi di §m d€ cay c6 thé
phét trién qud.

- Nhifng qué 14y hat tuoi nhy ddu, ngii c8c,... ciing doi hdi
dd &m cao trong Mic 1Am chic hat. Do vay, chét Iutgng clia
nhiéu loai qui c6 thé dugc ki€m soit bing viec wéi nudc.

- & nhitng ciy trdng 14y hat khd, t6c 6 ET gidm manh
lic vao giai doan chic hat va giai doan chin. BSc hoi mit
14 hiu ohu ngitng lai va ciy tréng gin nhy ngd. Nhy vay
khong cdn tudi vé sau trit & giai doan ddu vio chic hat vi
bd 1€ cdy sé tim thfy dd nudc d& k&t thic chu trinh s6ng
cua no.

4.5. Vi DY THUC HANH

Bai 1. & mot khu rudng trdng rau, db siu hitu hiéu ciia
b r€ ciy xéc dinh 14 0,3m, sic git 4m ddng rudng
8pr=30/100 (TLDK), d6 4m cdy héo 15/100 (TLPK), dung
trong d4t d=14 g/om®. Hay x4c dinh do 4m gidi han dudi
cho phép v liéu lugng twéi.

78



Chuong IV: Nhu cdu nudc va nhu cdu usdi cia cdy trong

Bai gidi
- X4c dinh 45 im gidi han duéi cho phép khi tuGi:
0 in = Oy, + M(Opg-6p)

- Vicdy trdng 13 rau nén m = 0,7.

6. = LN 0,7(2 —-li)
100 100 100
_15 105_ 25,5
7100 100 100
- Liéu lugng tu6i hay néi cich khic 12 higng nude thwe can
tai mit rudng d€ ning dd dm dat 6 gi6i han dudi cho phép
I&n stic git 4m ddng rudng. Liéu higng wdi dude tinh 1a:

D =10* x h x d(Bpy - B
=10* x 0,3 x 1,4(£ - 32)= 189 m*/ha = 18,9mm
100 100

Bai 2. Ciing 3 m6t khu ruéng trdng rau, bi€t chi€u dai
binh quén ciia bo r& rau 12 0,3m. P4t trdng 12 loai d4t limon
sét, Ngoai ra khong c6 tai iéu gi khéc. Xéc dinh d6 4m 16n
nh4t va nhd nhit cho phép khi wbi.

Bai gidi

DAt wdng rau 12 loai dt limon sét, khong c6 tai liéu thi
nghiém nén ta tra bing (2.8.3) dugc céc 8 liéu sau day:

27 13
6. =21 (TLPK) va 6. = — (TLBK
= To0 ¢ ) v 8, =15 )

(TLDK)

d = 1,35 g/em’. Vay:
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$6 tay tudi nudc cho ngudi tréng trot

- B4 dm cho phép 1dn nhat khi twéi 1a:
27
0, = — TLDBK
DR 100 ( )
- P6 dm nhd nh4't khi twdi 1a:
9 = Bh + m(ﬁDR-Bh)

Vi cdy tr6ng 13 rau, ré néng ta chQn m=0,7

13 27

9rni:] = '—' ( - )
100 100 100
13 9.8 228

= -2 4 22 =250 (T1pK)
100 100 100

Bai 3. & mot vusn trdng cdy in qui, ngudi ta x4c dinh
dugc cic thdng s§ sau ddy: Chiéu dai hidu qua cia bd rd
ciy 0,6m, sic gilt 4m ddng rudng Bpr=28/100, d6 4m cay
héo 6,=14/100 {TLDK), dung trong dit d = 1,4 g/cm’. Sau
trin mua p = 20mm, ngudi ta do dudc d6 &m & tdng A4t ré
cdy la 8,=24/100 (TLBK). Hiy dy do4n 46 &m trudc khi
mua va xdc dinh d6 4m gidi han dusi cho phép.

Bai gidi

- V@i lugng mira nhéd p-ZOmm ta coi lugng mua ndy
thdm hét vio dit. Goi d6 4m trudc hic mura 12 0,. Lugng

nudc mya thim vao dit 43 nang dd m d4t tr 8, 1én 6,, do
dé ta c6 hé thite:

W =P = 10"h.d.(6,0,)
Thay céc s§ liéu d4 biét vao hé thdc trén ta dudc:
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W =P =200m’/ha= 10‘.0,6.1,4(% -8)

Hay:
200 24
10°.0,6.14 100

24 200 24 2,4 21,6
100 10"'0614 100 100 100

Viy 4§ 4m dét trudc khi mua 14:

0 = =216 (TLPK)
100
- X4c dinh 46 4m gidi han dudi cho phép:
Oin = B + M(Bpg-6y)
Vila loai ciy 4n qui luu nién ta chon m = 0,5. Thay cic
s& liéu vio cdng thitc trén ta dugc:

1=

14
Opin = TR LS
100 100 100
14 14
=-—+0,5x — (TLDK
100 100 IOO(TL )

D3 4m gidi han dudi cho phép khi twdi 12 0,=21/100
(TLDK).

Bai 4. Ngudi ta tudi nude cho m()t loai ciy tréng Ivu nién,
bi€t cdc diéu kién sau day: Dung trong dit d = 1,4 vm’, 43
£m ciy héo 8,=14/100. Sttc gilt im dbng mdng By = 28/100
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d6 sdu b ré cin tudi dy ki€n 1a 0,5m. Trong mot ldn wéi
ngudi ta dd dua mot lugng nude 588 m*/ha vao rudng. Gia sir
toan by lugng nurde nay da ngdm hét vio rudng, hoi:

1. Lugng nudce da tudi di, thira hay thidu?

2. Do siu l6p d4t thue woi.

Bai gidi

- Xdc dinh d6 §m thdp nh4t cho phép khi twdi.

O1nin = B + M(Bpg-6y)
Vi cay trong 13 loai lu nién nén ta chon m=0,5.

6. =12 0528 1%, 21 mpg
100 100 100" 100

- Li€u luong twéi yeu cdu tai mit rudng,

D =10*h.d(6,, -6, )

=104.0,5.1,4(§-31)=490 m’/ha = 49mm
100 100

Lugng nude tdi thure t€ 13 588 m*/ha, do dé d3 i thira
mdt lugng nuGe W = 588-490 = 98 m’/ha.

- Lugng nudc thira thim xuéng sau, do d6 do siu duge
1am 4m thuc dugc xdc dinh theo hé thifc sau:

588=10"h.d(0,, -0

min)

=10°h.1,4¢0 - 2Ly 10t n1 4
100 100 100
_ 588100 o0
10°.1,4.7
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. CHUGONG V
CHAT LUGNG NUGC TUGI

5.1. THANH PHAN VA NONG DO MuO! TAN

- Thanh phin mudi trong nudc thay d8i theo ngudn nudc
va cdc hdp chit héa hoc duge tao thanh. Nhitng mudi ndy
chli y&u c6é sunphate canxi CaSQ42H,0; chloride natri
(NaCl) va bicarbonate natri (NaHCOQ,). Khi hda tan trong
nudc, mudi tich ra thanh cdc ion. Thi du NaCl s& duge
pbin thanh cdc ion Na+ va Cl-. Nhw vay, ngudi ta thulng
néi v& cdc ion hon 13 muéi. Nhitng ion chinh trong nudc
twdi duge ghi trong bang (5.1.1).

Bdng 5.1.1. Nhitng ion chinh trong nudc tudi

Ions Ky hieu héa hoc |Trong hvgng tuvng dudng Pi

1. Anions

- chloride Cl- ass

- sulphate S0y-- 48

- carbonate COy-- 30

- pitrate HCO4- 61
2. Cations

- sodium NOy- 23

- potassivm Na+ 39,1

- calcium K+ 20

- Magnesum Mg++ 12,2

T4t ¢ céc ion duge bidu thi theo dang miligam trén lit
(mg/1) v miliequivalent trén lit (mep/l). Quan hé giita hai
dai lwgng nay nhy sau:

Meg/t = mg/l : P

(5.1.1)
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- Nong dé mudi.

TSng s6 mudi tan trong mdt lit nuc duge goi 1a ndng dd
mu6i TDS (Total dissolved solid). (J phin 16n nu6c twéi, ndng
dd mudi thay d6i tit 200-400 mg/l. pH thay d6i tir 6,5-8,4.

- Phuong phép thong dung d€ dinh gi4 todn bd lugng
mudi trong nudc 1a do dd din dién ciia nuée Ecw (Electrial
condutivitry of water) & 25°C. D§ dan dién bi€u thi bing
decisiemem trén mét (ds/m).

C6 m3i lién hé gita 46 din dién va ndng d6 mubi. Khi
Ecw nim trong pham vi tit 1-5 ds/m, quan hé giita d6 din
dién Ecw clia nwdc tudi va t6ag s6 mudi tan trong nudc
TDS nhir sau:

Ecw (ds/m) x 640 = TDS (mg/m) (5.1.2)

5.2. TAC BONG CUA MUOI TAN DEN CAY TRONG

Tu6i nudc dua mudi vao ving ré ciy. Bo r& ciy nhén
nuéc nhung hdp thu rdt it musbi ti dung dich dit. Tuong wy
nudc bGc hai tir mit 44t nhung mudi vin con. C3 hai qué
trinh ndy din dé€n sy tich tu mudi din din quanh vdng ré& cay
cho dit nu6e tw6i c6 46 man thap. Tinh hubng ndy c6 thé tic
dong dén ciy tréng theo hai chiéu hudng: Mot 13 tao ra hiém
hoa min va sy thi€u nuc; Hai 12 gdy ddc cho ciy trdng.

5.2.1. Hi€m hoa min va sif thi€u hyt nuéc

Sy tich m3n ¢ ving 1€ cdy 1am ting 4p lyc thim cia
dung dich dat va 1am gidm tSc d6 hp thu nudc cha ciy
trdug cling nhu khd ning si dung nuéc trong dft. Nhy viy
c6 thé x3y ra sy thi€u nudc lién tuc dil rudng vAn dude tréi.
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Hién twgng héo cia ciy khong thé hién rd, chung sy sinh
trudng va niing suit kém di.

St ndy mim cilia hat ciy ciling bi &nh hudng do sif c6
mit ctia mudi. Thudng hat gidng s& ndy mam mudn va mot
s6 trudng hgp tham chi khéng ndy mam.

Mifc @ tich miin phu thudc vao cd néng d6 va thanh
phdn mudi trong nu6c. Chloride hda tan cao va vin con &
lai dung dich A&t trong khi sulphate v bicarbonate k&t hdp
véi calcium v2 magnesium dé tao ra calcium supphate va
calcium carbonate.

5.2.2. Hiém hoa déc hai

- Nhiéu ciy 4n qui va c4c loai cdy tréng khic rit nhay
cidm va chiu tdn thuong do tic ddng cla mudi hai. Chloride
(C1), Sodium (Na) va Boron (Br) dugc r& cdy hap thu va
chuyén 1&n 14 rdi tich tu § d6. Vi mét li€u lugng nhit dinh
14 cdy bi chdy va bi hiy hoai.

- Nhitng d4u hiéu khic ctta d6 doc 12 rung 14 s8m, sinh
trudng v ning suit gidm. Trong nhiéu trudng hdp cldy
trdng khong thé hién 6 sy nhim min cho dé€n khi qui
min khong thé cffu chita dugce nita.

C3 hai jon chloride vi sodium déu c¢6 mit trong dung
dich, vi viy khé x4c dinh dudc ion ndo gy ra tdc hai. Ion
chloride khi tip trung cao dugc xem nhu ¢6 hai cho mét 50
loai cy nhu chanh, ciy 18y g va cdy 4n 14. Néng @6 chlo-
ride vugt qui 10 meg/l c6 thé gy hai nghiém trong cho
cdy. T4c d6ng d6c hai cla sodium khoéng rd. Tuy nhién
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ngudi ta cho ring n6 c6 thé gy hai tryc ti€p hoic gidn ti€p
dén ciy trdng.

- Boron (Br) 12 nguyén t5 can thi€t cho ciy, tuy thé néu
lugng Br thira lai cyc ky ddc hai. Tham chi ngay khi ndng
d6 wong d6i thap 0,6 mg/l. Boron ¢6 xu huéng tich ty trong
14 cho dén khi gdy dc hai cho cdc md 14 va lam cho cldy
chér. § nhitng viing khé han, boron dugc xem nhy nguyén

t0 ¢6 hai nhat trong nudc tudi.

5.3. ANH HUGNG CUA MUGI TAN DEN DPAT

3.3.1. Tac hai cda Natri (Na)

- Natri ¢6 ndng do 1dn hon bit cit cation no trong nwée
min. Mudi clia n6 hda tan trong nudc. Do tich dién duong
né dugc cdc hat dit mang dién Am hit va thay thé cdc
cation canxi v magié. Viéc thay th€ céc cation nay giyra
sy phén tdn t3 hgp d4t va hiy hoai cfu tric d4t, Iam cho dé
thim nu6c va thodng khi cla d4t kém di. Ting nbng 46
natri trao d8i ¢6 thé 1am ting pH t6i 8,5 va gidm mot s8
chit vi lugng nhu s{t va phospho...

Mic d6 hdp thu Natri ciia cdc hat sét phu thudc vao néng
dd natri trong nudc va ndng dd céc ion canxi va magié. Phin
Ung ndy duge goi I trao ddi cation va d6 12 qué trinh nghich.

Khd ning hdp thu va trao d8i cation cla d4t 12 c6 gidi
han. Ty 1¢ phan trim dung tich ma natri hdp thu dudc xem
nhy 12 ty 1 phin trim natri trao d8i ESP (exchangeable
sodium percentage). P4t ¢6 ESP >15 13 d4t b tic dong
nghiém trong do natri bi hip thu.
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V4n dé natri s& gidm di n&u lugng canxi va magié cao so
v6i lugng natri. Quan hé nay dugc goi 12 tf 1& hip thu natri
SAR (Sodium adsoption ratio) va dugc tinh theo cOng thifc.

SAR = (5.3.1)
J Ca™ +Mg"™*
2

Trong d6:
- SAR: t11& hip thu Natri

- Na*, Ca®”, Mg* 14n lugt 1a cdc cation natri, canxi va
magié dudc tinh theo meg/l.

5.3.2. Lugng cachonate natri con lai RSC (Residual
Sodium)

RSC dugc dinh nghia nhir 12 sy chénh 1éch v&€ meqg/l giFa
cdc ion bicarbonate véi cdc ion canxi va magié€. Canxi va
magié ¢6 thé phin @ng v6i carbonate va k€t tia nhir car-
bonate. Néng d¢ natri trong hn hgp trao ddi ting din dén
sy phén tin cia d4t. Khi gid tri RSC thip hon 1,25 meg/i
nuGe duge coi nhy 13 ¢6 hai vdi cdy trdng.

5.4. KHA NANG CH{U MAN CUA CAY TRONG
- Khi ning chin min cla ciy tréng 12 mic 46 ma mdt
ciy trdng ¢ th€ sinh rudng va cho ning sudt mdt cich thda
d4ng trong d4t man. Mot s6 loai cay trdng c6 thé chiu dugc
d6 din sudt dién EC < 2 ds/m, mdt s8 khéc 1&n tdi > 8 ds/m.
- Khi ning chiu m3n ciia ciy phy thudc ding ké vao
didu kién cdy trong va thyc t& quin 1§ twdi. Nhiéu y&u 13
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khic nhw dat, nwdc, cay tréng va khi hiu ciing tic dong d&n
khd ning chiu min cia cay. Bing (5.4.1) va (5.4.2) gi6i
thiu khd ning chiu man ciia mét s5 cdy tréng do Mass gisi
thi€u (1990) c6 tinh chd't chi din chung trong d6 2 y&u t&
quan trong biéu thi kha ning chiu mn ca ciy tréng 12

+ Ngudng min: D min cho phép 16n oh4t tinh bing 4§
din xud't dién EC (ds/m).

+ Ti 1¢ phén trim gidm ning sudt trén mot don vi min
ting lén.

Bdng 5.4.1. Khé ndng chju mdn cia mét s6 logi rau

Ngudng miin % pidm NS Phin véi
Logi cy trbng |, * 464 (dom) () iy

Cai bip 1.3 9,7 M5
Ca rét 1,0 14,0 S

Saplo MS
Hanh 1,2 16,0 s

Khoai tiy 1,7 12,0 MS
Ca chua 2.5 9.9 MS

Bdng 5.4.2. Khd ndng chiu mén cia mt s6 logi cdy than gb

Logi ciy| Tén thyc vit trflﬂf ;‘;;‘:n) G“‘“:d'i:’i Sust|, 1 e do
Tio Malus sylvestris 1.5 19 ]
Chanh | Citrus limon 15,0 13 S
Xoai Mangifera indica - - LN
Cam Citrus Sinensis 1,7 16 S
Pao Prunus Persica 1.7 21 s
Lé Pyrus communis 1,7 21 s
Dnta Ananas comosus 1,7 21 MT
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Ghi chi:

- S: cdy tréng phdn ing nhay cdm véi nudc min (Sensitive).
- MS: Nhay cdm nhe (Moderately sensitive).

- MT: Chju midn nhe (Moderately tolerant).

5.5. TIEU CHUAN CHAT LUGNG NUGC TUBI
5.5.1. P4nh gid 4 min cua nudc tudi

Pénh gi4 d6 min cha nubc tudi cin ¢ vao ndng dd va
thanh phin cda mudi tan trong nudc. Tuy viy sy thich hgp
nuéc téi cdn phu thude cdc y&u t8 khic nita nhu cy trdng,
dat dai, khi hju...

P6 min theo c4ch d4nh gid cda FAO nhu bang (5.5.1)
dwrdi diy (1985) c6 nhiéu ¢ nghia thyc tién.

Bdng 5.5.1. Phdn loai nudc mdn theo FAO

B} min EC {(ds/m) TDS (mg/)
Nudc khéng min 20,7 <500
Nuéc min 0,7-4,2 500-30.000
Nudc min nhe 0,7-3 500-2.000
Nudc mdn tning binh 3-6 2.000-4.000
Nudc min cao >6 >4.000
Nude rit min 14 =9.000
Nudc bién 42 >30.000

Ghi chii:

- EC: P¢ ddn dign ciia nudc (ds/m).
- TDS: Téng mubi hda tan trong nide (mg/l).
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5.5.2. Anh hwéng ctia Natri d&n kha ning thAdm cia dat

Ti 1€ hap thu natri SAR thudng dudc sit dung nhu 13 mot
chi s8 bi€u thi mifc d¢ tic hai cia natri trong 44t va nudc.
SAR ciia mdt loai nudc xdc dinh (& mdt mic dd nio d6)
lugng natri ¢6 thé duge hdp thu, Anh hudng ciia céc ion
natri trong nu§c wdi (12m gidm vén t6c thim va kha ning
thdm nude clia d4t) phy thudc vao ndng d6 mudi tan trong
nude. Bing (5.5.2) gidi thiéu dnh hudng cia natri trong
nudc d€n kha ning thim cia dat.

Bdng 5.5.2. Anh hudng ciia natri trong nudc tudi dén khi
ndng thdm ciia dat

hii;:omm&?::::a Khong |Gidm nhe|Gidm trung|Gidm njng
gidm (SAR)| (SAR) |binh (SAR)| (SAR)
(ds/m)
0.7 <1 1-5 5-11 > 11
0,7-3 < 10 10-15 15-23 > 23
Khéng inh |Khdng dnh
3-6 <25 >25 hudng hudng
6-14 <35 > 35 - -
514 Khong dnh | Khéng i i
hudng  |2nh hadng

Ngudén: FAO - Handbook on pressurised irrigation techniques -

Rome 2001.

5.5.3. P§ pH va cdc nguyén t6 vi lugng

- b5 pH.

Nudc v6i d6 pH < 4,5 ¢6 thé 1am ting khi ndng hda tan
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cda cdc nguyén t6 sit, nhdm vi mangan din dén ndng 46
mudi cao, bt 1gi d6i vdi sy sinh trudng clia ciy trdng.

Nude c6 d6 pH > 8,3 13 nube c6 dd kiém cao va chita
lugng Na,CO; cao. Gia tr thich hgp cha pH trong nudc widi
1a 5-8.

- Cédc nguyén t6 vi lugng.

MOt s6 nguyén t8 vi lwgng c6 mit trong nudc twdi nhung
chi duge phép 8 mifc d6 nhét dinh. Xem bang (5.5.3).

Bdng 5.5.3. Cdc nguyén 18 vi lugng trong nudc tudi

Nguyén t&§ Ham ltgng 16n nhdt cho phép (mgN)
Chi 5

Flo 1

Kém 0,5

Mangan 0,2

Crom 0.1

Selen 0,02

Cadini 0,01

5.5.4. Ki€m sodt mjn

Mudi tich tu trong dat ¢6 thé dudc loai bé mét céch
hifu hiéu chi bing cich rita. P& 1am duge viéc nay cin
phdi c6 di nudc ngot d€ rira mudi qua viing ré cdy trong.
Lugng nude them vao liéu lugng tudi duge goi 13 nhu cdu
rita (leaching requirement) v dugc xdc dinh theo cdng
thae (5.5.1).
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R=— ¥ (551
SECe -ECw
Trong d6:
- LR: Nhu ciu rifa nhu mét phin cia lidu lugng ne6i.
- ECe: D6 din dién cho phép ciia dung dich dét.
- ECw: P9 din dién cla nubc tudi.

Gid tri trung binh cia ECe 12 bing 1,5SECw va nhy viy
la LR =1,5.

B¢ ki€m so4t mic 40 min § ving r& cdy, cin thudng
xuyé€n theo doi v2 xdc¢ dinh ECe cla dit.
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CHuona VI

PHUONG PHAP TUGI

Phuwong php twéi 12 bién phép dua nudc vio rudng dé
ddm bido ch& dd nuéc di dugc x4c dinh cho mdt loai ciy
trdng nao d6. M3i phudng phép lai c6 nhilng yéu cén k§y
thudt riéng dudc goi 12 k¥ thudt tudi.

Ty theo cdch dua nwdc vio mit udng ma cdc phuong
phép tudi dugc phan thanh cdc loai nh sau:

- Phuong phdp w6l mit: NuSe dugc dira dén tdng dft
chita bd ré ciy trdng theo cdch tr chdy nhd trong Ivc cda
nuéc. Tudi ngip cho hia, tw6i bing, tusi tinh cho cay trdng
can 13 dién hinh ctia phudng phdp tw6i ndy.

- Phuong phép tudi 4p huc: Sit dung mét hé th&ng thi€t
bi tao dp lyc trong dudng Sng d€ dwa nwbc vio rudng.
Thi du trdi bing duwdng ng 4p lyc, twdi phun mua, téi
nhd giot.

- Phuong phip nréi ngdm: Nube duge dua t6i ving dit
chita bo ré€ ciy tir duéi lén.

Viéc chon phuong phdp tu6i ndo phu thudc cdc diéu
kién sau diy:

a. Béc tinh nidc cia cdy

Cay va nuSc nhr lda thi phii chon tudi ngdp, d8i véi rau

hoic cdy trdng can thi chon phudng phdp twdi khic.

b. Diéu kig¢n dia hinh khu tsi
Né&u d9 d6c mit 44t cho phép ta c6 thé sit dung phudng
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phip twéi mat ¢ dién nhir i bang, twGi rinh... Néu dia
hinh phifc tap c6 th€ chon twdi phun mua hoidc nhé giot.
c. Khd ndng diu tw

C6 phuong phdp wéi chi cin chi phi diu tu thdp, ngude
lai cdc phuong phdp twéi hién dai nhu phun mua hay nhd
giot 12i ddi hoi chi phi diu tr ban ddu 16n. Vi vay viéc chon
phuong phép nao cdn phy thudc kha ning tii chinh clia
titng don vi.

6.1. TUGI BANG
6.1.1. Un di€m va han ch€
a. Uu diém

- Khdng t6n d4t 1am kénh va rinh t6i trir kénh cung
cip nudc. .

- B dt clia bing ciing ¢6 thé tan dung dé trdng ciy.

- Hiéu qud wiéi nuée cao.

b. Han ché

- Chi phi cho san phiing va 1Am d4t thudng 14n.

- C6 th€ tao ra lugng nuGe thira qud mdc & ddu bing
hodc nude thira dong lai & cudi bing do cung cip nudc
khéng ding gid hoic ti€u nude thiva khong kip thai.

6.1.2. Phiin loai bing

Mat rudng duge chia thdnh cdc bing dii, c6 ba ngin
thdp song song v&i nhau. Bing dudc b§ tri theo lugng déc
chung ciia cinh dong hodic xién véi hudng déc khi 36 doc
ciia cinh ddng 16n. Tudi bing dugc st dung d€ twéi cho céc

94



Chutong VI: Phuong phdp tudi

loai ¢é tréng s4t nhau, cdc loai ciy trng c6 hat nhu lia
my, lda nuong, y&€n mach...

C6 hai loai bing: bing c6 bd thing va bing ¢6 bdf lugn
theo dudng ddng miic.
a. Bing c6 bo thing

- Ap dung ndi c6 d6 ddc mit 34t nhd, mit rudng gin nhu
bing phing. Trudng hop 49 ddc mit ddt16n, c6 thé thyc hién
san dit mién sao cho khong dnh hudng d€n sic sin xuit cla
dat do di chuyé€n 16p mit d4t tir chd ndy sang chd khic.

- Chiéu r6ng bing tir 3 d€n 15 mét va phy thudc vio luu
Itgng cling nhy mitc 45 phing clla mit rudng.

- Chiéu dai biang phu thudc vio dic tinh dit va c6 thé
bi&n d8i tir 60 d€n 300m nhw bing (6.1.1).

Bdng 6.1.1. Xdc dinh chiéu dai bang

Loai 44t Chiéu dai biing (m)
DAt c4t va thit pha sét 60-120
Pt thit trung binh 100-180
Bt sét va thit pha sét 15-300

Neudn: Michael (1978).

DAt thit chit v6i ting dat c4i khong thdm cho phép bing
¢6 chiéu dii 16n. Ngugc lai mdt s& loai dit nhe hon véi
tdng dit cdi thim nude, yéu cAu bang phdi ngin hon.

- b déc.

D6 dc giita hai bd bing gin nhu bing 0 dé€ khi tudi
nudc c6 thé phi toan bd chiéu rong. P§ déc theo chidu dai
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tir 0,2-0,6%. N&u d6 dc cao hon ¢6 nguy cd gy x6i mdn
dit. Gidi han an todn cia d¢ d6c mit A4t khi twsi bing
dugc gidi thi¢u nhu & bang (6.1.2).

Bdng 6.1.2. B§ déc cho phép khi tudi bing

Logi dat DY dde (%)
DBt ning (sét) 0,05-0,25
bt trung binh (thit) 0,20-0,40
P4t nhe (c4t) 0,25-0,60
Ngudn: Michael (1978).
- Luu lugng.

Luu lugng ddng nwdc & mét bing c6 thé thay d6i trong
pham vi tir 140-180 I/s (Israelsen va Hensen 1962) va phy
thudc vao dic tinh thim nudc ciia d4t, kich thude cla bing
va loai cdy trng. P4t thé, tinh thim nudc cao, bang twéi
dai doi héi luu lugng nube tedi 16n. DAt min, tinh thm nhd,
bang t6i ngdn thi chi cdn twdi véi huu lugng nhd.

- Lop nudc chdy cham tir phdn trén xuéng phin dudi clia
bing vi 1am dm a4t khi n6 di qua. D€ tranh hién twgng
sing nudc & cudi bing gdy hai cho cdy tréng ciing nhv lang
phi nudc, cin ngitng 15y nude vio bing tréi khi nudc chiy
dé€n cudi bing.

b. Bing tudi lugn theo duimg dong miic

- Bing wéi duge xdy dyng lugn theo dudng ddng mitc
khi d6 dSc mit d&t vugt qua gi6i han an todn v& x6i mon.
Khi 1am bing bd phdi di 18n d€ chin duge 4p lyc nudc va
phdi dd cao d€ gii¥ dugc 16p nudc theo dudng ddng mic.
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- Chiéu réng va chiéu dii bing néi chung ngin hon binh
thudng. Riéng chién rong cdn phy thudc khéi lugng va chi
phi 1am d4t.

- Khodng c4ch thing diing gitta hai ba¢ thang k€ lién 12
20-30cm. Kénh cip nu6c dugc bd tri theo hudng dée.

6.2. TUO! RANH
6.2.1. Uu di€m, han ch& va diéu kién 4p dung

Twéi ranh 12 phuong phdp st dung m{t mang ludi ranh
day dic trén d6ng rudng dé wdi. Trong qué trinh neéi nuGe
trong rinh thim qua thanh bén vio ludng nén cdn goi 1A
phudng phép tudi thim. DAy 1a phitdng phdp tusi phd bién
nh4t th€ gidi. Trong s& dién tich dat dai duge canh tic, c6
hon 50% dudc tudi theo phuong phédp nay.
a. Uu diém

- Tu6i rinh ti€t kiém dugc nhidu nuéc so véi nrdi ngip
va tudi bing.

- Hiéu qud tuéi cao hon.

- C6 thé tudi cho ciy trOng § nhiéu loai dit.

- Lugng nudc ton thit gidm (do bic hdi, do trdn trén miat
va thim xufng dat).

- Khong giy x6i mon va lam chit d4t.

- Khi tudi 14 cay khong bi udt, trdnh duge mot s& bénh
cho ciy.
b. Hgn ché&

- T8n nhiéu nhén lue d€ 1am rinh & ddu vu.
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- Lao dfng phdi c6 k¥ thuit aé quan ly nudc trong ranh.
- X6i mon 1dng ranh ¢6 thé xdy ra néu d6 déc rinh
khéng thich hdp.
c. Piéu ki¢n dp dung
- Twéi ranh dudc st dung d€ tudi cho céc loai ciy trdng
19ng hang nhv ngd, bdng, khoat, c4c loai rau va vudn qui.
- B dfc mit d4t thich hgp tir 0,2-1%.

6.2.2. Ciic hinh thidc b6 tri rinh

Cin ct vado 46 dfc mit d4t, ta ¢6 hai hinh thidc bd trf
rdnh nhy sau:

- Rénh tw6i chay theo hudng d6c khi ¢6 d6c mit dit nhd
tir 0,2-0,5%.

- Rénh téi xi€n mdt géc nhon véi hurdng ddc khi d6 déc
mit dit 16n hon 0,5%, nhim han ché€ vin t6c nude chay
trong rinh giy x6i mon dit.

Trudng hgp mit di't doc khong déu, cudn 1én, ta c6 thé
bS tri rinh wéi lugn theo dudng ddng mc.

6.2.3. Phin logi rinh
a. Ranh khong giit mitdc

- Ranh khéng giif nuéc 12 rinh sau khi t6i nude thim
hét vao ddt. P déc thich hop tir 0,2-1%.

- Khodng c4ch giita hai ranh.

Khi wéi nuéc trong ranh thdim hét vao d4t tao thanh céc
vong im cé dang hinh qud tritng v8i chiéu ngang 1a a vi
chi€u siu 13 h, hinh (6.2.1). & d4t ning, tinh thim nudc
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kém, vong 4m c6 chidu rong 16n hon chiéu sdu a > h.
Ngudc lai & d4t nhe thm nu6c t5t, vong dm lai c6 chiu
siu 16n hon chiéu rong h > a.

Hinh 6.2.1. Vong dm khi tudi ranh

Ranh trdi /

- a o
i

Khodng cdch giita hai rinh phai cé kich thu6c thich hgp
d& khi tu6i céc vong &m & hai rinh k& li€n cdt nhau, ¢6 nh
viy ludng tréng mdi di d6 {m.

Khodng céch gilta hai rinh phy thudc vao dic tinh dit,
¢6 thé tham khio nhu bing (6.2.1) dudi day:

Loai dft Khodng cich hai rinh (m)
P4t nhe 0,5-0,6
Pit trung binh 0,6-0,8
Pit ning 0,8-1,1
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Ngoai ra khodng cdch giita hai rinh con phil hgp vdi k¥
thudt ndng nghiép va viéc canh tdc cd gidi.

- Chiéu dai ranh twdi phu thude dic tinh thfm nudc ciia
ddt, d6 déc mat dit va didu kién dia hinh. C6 thé tham
khdo bdng (6.2.2).

Bdng 6.2.2. Xdc dinh chiéu dai rinh

Loai ast D{ ddc ranh (%)
0,7 0307 <0,3
Thit ning (thim yéu) 150-200 100-150 70-100
Thit pha ¢4t (thim trung binh) 100-150 70-100 60-30
D3t c4t va cht pha (thAim manh) 80-120 60-80 50-70

Ngudn: Bai Hidu, L2 Thi Nguyén - K thudt wdi tiéu nieéc cho mét
56 cdy cong nghiép. NXB Nong Nghiép 2004.

- Kich thude ranh: M3t cdt ngang cla rinh thudng 13
hinh thang hodc chif nhit va phdi c6 kich thudc thich hgp
d€ mang da nudc 1am 4m todn b ludng theo chiéu dai.

- Chi€u rong phin trén cda rinh tir 20-40cm. D0 sduridnh
tir 20-30cm. BG tri rinh ndng & d4t nhe va siu hon dat ning.

- Lwu lwgng thich hgp 1y vao ddu ranh tir 0,8-1,2 I/s. P&
trinh x6i mon trong ranh, cin kh&ng ch& van t8c nrde chiy
trong rdnh & phan vi 6t 0,25-0,3 m/s.

- Khi w1, lae dau lwu lugng 14y vao diu ranh 16n. Lic
nude da chdy duge 0,8-0,9 chiéu dai ranh, cdn gidm luwu
lugng xudng con khodng '/, lwu lugng ban diu. D& khéng
lam chat d4t trong ludng, 4 cao nudc trong rinh khéng
ding cao qua *; chi€u cao ludng.
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b. Ranh giii nudc

- Ranh giir nwéc dugc s dung ndi mit dd't c6 do doc nhd
hon 0,2%. D6 sidu ranh 0,2-0,25m. Chiéu dai rinh phu
thudc vao do sdu rinh va d0 d6c mit dit. Thudng dai tiY
40-80m. & dat bing phing chiéu dai c6 thé 16n hon.

- Luu lugng 14y vao diu rinh tir 2-4 Us. Khi 18y nuéc khong
dé ranh ngap qué /5 dd cao & diu ranh va % & cudi ranh.
c. Ranh tugi cho vuon qud

Rinh tu6i cho vudn qua c6 cic loai: rdnh tdi chay zich
z4c quanh ciy, viing tW6i quanh ciy va vdong nhin quanh ciy.

* Ving tudi quanh ciy - Hinh (6.2.2).

Hinh 6.2.2. Viing tudi quanh cdy
- Viing tu6i thudng 1am cho mdt ciy non, nhung ciing c6
th€ cho nhiéu ciy né€u khodng cich giita ching khong 16n
1im. Viing c6 thé 12 hinh vudng, hinh trdn hodc chif nhit.
Miit dit trong viing dugc 1am phéng.
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- Ving dit quanh gdc cdy dugc vun cao mét chiit dé
thdn cdy non khdng ti€p xiic tnyc ti€p v4i nudc khi tuéi.
M@t ranh tw6i chay qua giita hai hang cay l4n lugt c&p nude
cho tifng viing & ca hai phia. M3i viing dudc ndi v6i rinh
tu6i bing mdt ranh nhd va hep. Dién tich viing thudng
bing dién tich dudi tdn 14 cdy.

- Uu diém:

+ Ti€t ki¢ém nuéc tw6i do gidm dugc Iugng nude bac hdi.
+ Hi€u qua tuéi cao.

+ Khong ddi hdi phdi san d4t trir viing d4t quanh cay.
+ Nhin luc va gid thanh l1am d4t ré.

* Rinh vong nhin quanh ciy - (Hinh 6.2.3).

Hinh 6.2.3. Ranh vong nhdn quanh cdy
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- bay 13 phuong phdp tu6i cho cay 4n qui bing céch
dm nh@ng rinh trdn hinh chi€c nhin quanh gdc ciy.
Thudng vdng nhin dugec duge b tri § vilng ngoai bién ciia
t4n 14. Rinh vdng nhin c6 chiéu rong 0,30-0,50m, sdu hon
0,30m va dugce ndi vdi rinh twéi bing mot rinh nhé hep.

- Uu diém: Tu6i cho vudn qud theo phuong phdp ndy c6
wu di€m gidng nhu phwong phép st dung viing tréi quanh
ciy, ngoai ra con tiét kiém nuéc hon vi mit dit Jam £m
nho hon.

6.3. PHUONG PHAP TUGI BANG DUONG ONG AP LUC
6.3.1. H¢ théng tudi duding dng ap hrc

Mot hé thSng twsi bing dudng &ng dp luc bao gém hé
théng dudng Sng, bé phin loc va céc thi€t bi khic dugc lip
dat a€ cip nudc, trong diéu kién 6 4p luc, t¥ ngudn nudc
td1 dién tich duge ardi.

Piy 12 sy khéc biét co ban giita phudng phip tudi mat
thong thudng va phuong phip twéi 4p lyc:

- Ch€ 5 ddng chidy: O phudng phdp mit c6 truyén luu
lwgng dong nudc c6 thé 16n, trong khi 3 hé thdng wéi dp
Iyc lai rit nhd, thim chi luu lvgng dén 1 m¥h ciing c6 thé
sit dung dudgc.

- Huéng nudc chay: g phudng phdp twéi mit thong
thudng nudc nhd trong lyc duge din t¥ ngudn va phin phdi
t6i rudng qua hé théng kénh muong hd theo dudng dong
muc. Hé thdng twéi 4p lyc din va phin phdi nubce tubi bing
hé théng dudng Sng kin c6 4p theo con dudng ngdn nhit
bat k&€ d6 d6c va dia hinh cla khu tuéi.
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- Ning lugng yéu ciu: Phuong phép tuéi mit bing trong
htc ¢8 truyén khéng cin ning lugng bén ngoai cho hoat
déng, trong khi d6 & hé thdng wéi 4p lyc ddi héi mot 4p lye
nhdt dinh duge cung cdp tit mdt méy bom hodc tit mét bé
chifa dit trén cao.

6.3.2. S6 @8 h¢ théng

- M§t hé thdng tuéi bing dudng Sng 4p Iuc ¢6 cdc thanh
phin chinh nhu sau:

+ Tram di€u khién & ddu hé théng.

+ Dudng &ng din chinh va phy.

+ Van 1dy nudc.

+ Pudng &8ng nhinh.

+ Pudng Gng tudi c¢6 gfn voi twéi.

| =_[_|/3

2

-4

77N )

5 6
Hinh 6.3.1. So d6 mét hg thdng tusi béing dudng ng ép hec
1. Tram diéu khién 2 Budng dng din nudc chinh,
3. Buéng 6ng phu 4. Van ldy nuoe,
5. Dudng 6ng dén nhdnh 6. Dudmg Sng tudi.
7. Thiét bi tudi.
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- Tram diéu khién: gdm mot dudng 6ng cdp nude (bing
PVC citng hoic thép ma) c¢é gin mot van thodt khi, mdt
van ki€m tra, mét thi€t bi bon phin va thi€t bi loc.

- Pudng dng chinh: diy 12 dudng Sng din c6 kich thudc
16n nh4't ctia hé théng thudng dudc chdn c8 dinh ngdm dudi
34't, dugc 1am biing chdt PVC ciing ¢6 kich thudc tir $63mm
dé€n ¢160mm tiy theo dién tich tadi.

- Pudng ng phu: dudng &ng phuy ¢6 kich thudc nhé hon,
14y nudc tir dudng dng chinh va cung c&p nudc cho 16 twéi.

- Van ly nu6c: dude 1ip vao dudag dng chinh hodc
dudng Sng phu &€ c¢dp nudc cho dudng Sng nhénh.

- Pudng 6ng nhénh: c6 kich thwdéc nhé hon dudng Sng
phu va dugc ndi véi van iy nwdc. Pudng 6ng nhdnh
thudng dit ndi trén trén mit dat, doc theo ria céc 16 tdi dé
cung cip nudc cho dudng Sng wdi.

- Pudng 6ng w6i: diy 12 loai dudng dng c6 kich thudc
nhd nhit ciia hé théng, duge ndi vudbng géc vdi dudng Sng
nhéinh va chay doc theo hing cdy. Trén dudng dng tudi, &
nhitng khodng cdch nhit dinh, ngudi ta 13p cdc voi tudi.

6.3.3. Phin loai hé¢ théng tudi dudng dng dp luc

Cin ¢ vao 4p luc hoat ddng, phuong thitc dira nudc téi
va ki€u 14p dit hé théng, ngudi ta phin loai nhy sau:
a. Cdn ci theo dp lyc

- Ap Iyc ciia hé théng 1a 4p lyc nuéc 16n nhdt dé he
thdng hoat ddng binh thudng va bao gdm:

+ Ap luc dé bi cho t6n thit ma st & hé thdng duding Sng
tir tram diéu khién t8i diém ngoai bién clia hé théng.
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+ Ap lue yéu cdu & voi thodt nude.

+ Chénh 1&ch d§ cao dia hinh.

- Dya theo 4p lyc, ngudi ta chia ra:

+ Hé théng 4p lyc thip, d d6 4p luc yéu cdu tir 2-3bars.

+ Hé thdng 4p hyc trung binh, 4p Iirc yéu cdu tiY 3,5-5bars.

+ Hé thdng 4p luc cao, 4p Iuc yéu cdu 16n hon Sbars.
b. Can cii vao phuong thirc dua nudc

Phutong thitc dua nudc 13 cdch phan phdi nuéc tdi cay
trdng. Ngudi ta phan loai nhu sau:

- Tu6i phun mura: nuéc dge phén phdi theo dang mua
Idi trén toan bd dién tich.

- Tudi mit bang dudng Sng 4p luc (twdi rink, i tran...);
nude duge dua t6i tirg 16 rudng tryrc i€p Y dudng Sng chinh
hodc nhdnh qua vdi va lan truyén trén mat rudng.

- Tudi cyc b bing céc vdi nhd giot hodc vdi phun tia,...
Nudc duge dua t6i ciy trong ma khdng cin lan truyén trén
todn bd dién tich.
¢. Can cit vao kiéu ldp diit, he thong duge phan logi nhit sau:

- Hé th6ng ¢ dinh. & d6 4t ca cac bd phan dudc IEp dit
& vi trf ¢8 dinh vinh citu hodc theo mda.

- H¢ th6ng bdn ¢8 dinh. Chi c6 dudng 6ng chinh va phy
dugc 1p dit ¢8 dinh vinh citu, trong khi dudng 6ng twéi c6
thé thdo rdi va di chuyén bing tay hodc cd gidi.

- H¢ thdng 14p dit théo i, x4¢h tay, & d6 8t ci cdc bé
phén c6 thé dudc thdo rdi va di chuyén bing tay.
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6.3.4. So sinh mdt s6 chi tiéu giita phuong phap tudi
bing dudng &ng va phuong phap tudi mit 8 truyén
a. Higu sufit tudi

-  mang 6i phan ph&i nuéc bing kénh hd, tdn thit
nudc duge ddnh gi4 1én t8i 40% & kénh khong 16t chdng
th&m va 20% & kénh c6 16t. G hé thdng nri 4p hyc, ton that
nwéc khong 16n nh vy, chi 10% & nude twdi cuc bd va
30% d6i v6i trudng hgp wéi phun mira va twéi mit bing
dudng 6ng 4ip lyc.

- Hiéu suft tu6i & hé thdng kénh hd tir 45-60%, trong khi
d6 & hé thdng tdi 4p lyc, hiéu suit dat 75-95%.
b. Lgi nhuién kinh &

Tudi bing be thdng dudng dng 4p lyc cho phép quan ly
ch€ d6 4m 5t hon, do d6 ning suit ciy trdng ting tir 20
d&n hon 100%, chit lugng sdn phim duge cdi thién hon.

¢. Hogt djng va bdo duong

Nhién lyc cin & hé thdng tudi 4p lyc chi bing tit 1/10 d€n
14 so v8i hé thdng kénh hd. O hé thdng kénh hd céc hoat
dong duge ting cudng d€ ngin cdn sy thiét hai do rd d
ndc, co dai phét trién, sy 1ing dong trong 1ong kénh va
cla sbng, vi vy cin phai tu bd, bio dudng thudng xuyén.

& hé thong tudi 4p luc chi phi tu bd bio dudng thap, chi
phi hing nim chi biing 5% gif diu w ban diu.

d. Von ddu tu ban ddu
Vén diu tr cda hé théng tudi 4p lwc thay ddi theo
phudng thic twéi va ki€u 14p dat. Gif cia hé théng lip dit

107



56 tay woi nudce cho ngudi tréng trot

¢8 dinh cho céch tu6i cuc bé thudng cao hon gid cia hé
thdng nrdi phun mta bdn & dinh va hé thdng dudng &ng
4p lyc d€ tw6i mit. Gid cia hé thoéng tudi 4p Iyc theo tidu
chuin vi gid cla khéi EU dudc gidi thi¢u & bang (6.3.1)

va (6.3.2).

Phin tich chi tiét gié thinh cdc b4 phén chi ra ring gis
cia hé thong dudng 6ng chi€m khodng 50% toan bd gis

cda hé théng.

Bdng 6.3.1. So sdnh gid thanh ciia h¢ théng nudi dp luc

Tudi miit biing
dudng dng dp hec

Tddi phun mua
thdng thudng

Tudi lip a5t
cd dinh

D¥én tich (ha)

1 -2 ] 2-3

1 11-2] 23

1-2

2-3

Gid 1ap a3t
(USA/ha)

1700| 1600 | 1400

2800(2700 | 2100

3950

3300

3000

Blo duding hang
nam (USA/ha)

85 | 80 70

1401 135 | 105

200

165

150

Nguén: Hand book on pressurized Irrigation techniques - FAQ.

ROME 2003

Bing 6.3.2. Ti I¢ phdn tram gid thank & cde bg phin ciia
hé théng nudi dp luc

B0 phin Lip a3t tinh & | Lip djit don gidn
Tram diéu khién >23% 13%
Budng 3ng chinh, phy, nhinh 10% 21%
Thiét bj loc vi phy kién 22% 24%
Budng dng tudi va vdi widi 45% 42%

Ghi chid: Gid trung binh ndm 1997 & Chéu Au.
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6.4. HE THONG TUG! PHUN MUA
6.4.1. Un, nhugc di€m ciia hé théng tuéi phun mua
a. Uu dié¢m

- Ti€t kiém nudc trdi vi ¢6 thé trdnh dude tdn thit nudc
do thim siu.

- Hiéu qud tudi thudng cao.

- Khéng cdn san phing mit rudng. C6 thé thyc hién téi
& nhifng ndi mit d&t mip mo.

- Phi h¢p v6i ndi ngudn nuéc hi€m vi gid thinh cao.

- C6 thé kiém soit dugc d6 dm thich hgp véi sy sinh
trudng cia ciy trong.

- Ning suft ciy trdng ting cao vi c6 chdt lugng t6t.
b. Nhuge diém

- Chi phi I&p dat ban diu cao.

- Yéu ciu nhin lyc c6 k¥ thuit d€ diéu khién hoat ddng
va bdo dudng hé théng.

- Nuéc téi phii dige loc sach d€ trdnh gy tic vdi phun.

- Khong thich hgp v6i nhitng ndi c6 ngudn nubc phong
phi, gid ré.

- Hé thdng dudng &ng trén mit dit ¢é th€ cin trd céc
hoat ddng canh tic khic.

6.4.2. Phin loai

Hé thdng twdi phun mita gdm céc thanh phin: vdi phun,
doan 6ng ditng ndi tir dudng &ng téi vio vodi phun, dudng
dng twdi, dudng Ong chinh, thi€t bi loc, thing chita bén
phin va mdy bdm.
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Hé thdng téi c6 thé 1dp dit d€ i cf dinh cho mét
dién tich hodc ¢6 thé thdo rdi d€ si dung & nhing cdnh
dong khdc. Theo tinh chat thio rdi, ngudi ta phin thanh 5
loai nhy sau:

a. Hg théng c6 dinh cé voi phun di djng

Piy 12 hé th6ng md mdy bom vdi ngudn nuéc bom,
dudng Sng chinh, dudng Sng phu, dudng &ng tudi déu c6
dinh. Pudng 6ng chinh, dudng ng phu, dwdng Sng twei
thudng dugc chon ngdm dudi d4t. Poan 8ng n6i cing véi
v0i phun ¢6 thé thdo 1£p nhanh vio dudng &ng i nén c6
thé di chuyén vodi phun doc theo dudng Sng twdi. Mot hé
thdng nhv thé gis thanh 14p dit cao nhung c6 thé hoat déng
nr dong.

Uu diém chinh ctta hé th&ng ndy 13 gidm dudc nhin luc
lao dong va céc phi€n tosi khi di chuyén c4c bd phin khéc
trong lac trdi.

b. H§ thong c& dink toan bé

Toan bd céc bd phin cda hé thdng déu dit cd dinh.
Pudng dng twdi duge dit & cdnh dbng tir Lic bit diu cho
dén hét mia tuéi.

c. H¢ théng bdn ¢4 dinh

Dudng 6ng chinh va phu chén ngdm dusi dft. M4y bom
vd ngudn nitée ¢8 dinh. Pudng Sng tudi va ng ndi g4n voi
phun c6 thé théo r3i. Hé théng twdi ndy duge si dung dé
twdi cho vudn qué, ddng cd va cic loai ciy tréng néi chung,
V&n ddu tv thdp hon so véi hé théng wréi 14p dit c5 dinh.
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d. H¢ thong bén di djng

M4y bom va ngubn nudc c6 dinh. Pudng Ong chinh,
dudng Sng phy, dudng 6ng tuGi va vdi phun cdng véi Gng
ndi c6 thé thio rdi. M6t hé thdng nhir th€ dugc goi 12 bén
di dong. Hé thdng nay thuin 1¢i cho nhitng cdnh ddng c6
sy ludn canh cdy tréng khéc nhau doi héi syt thay ddi vi tr
cdc dudng Ong.
e. H¢ thong di djng

Hé théng dudng &ng, vdi phun va thim chi miy bom cé
thé di chuyén dugc. Hé thdng dugc thi€t k&€ dé di chuyén
dé tudi cho viéc luin canh cdy trong. Hé thong tu6i phun
mua di déng c6 hiéu qui cao & nhilng noi c6 ngudn nubec
ngim cao hojc noi 84t ¢6 van t3c tham l6n ddi hédi tdi véi
liéu lugng thap va thudng xuyén.

6.4.3. Xdc dinh mjt s§ thong s6 k¥ thujt & hé théng tudi
phun mua
a. Khodng cdch giita cdc voi phun va dudong éng tuidi

D6 ddng déu clia nu6c tudi ti vdi phun ra phy thudc vao
ap Iwc nudc, tdc dd gib, 46 quay va khodng cdch ciia voi
phun,... Khodng c4ch giita cdc vdi phun trén dudng &ng
tusi va khodng cich gilta cdc dudng Sng tudi duge diéu
chinh khi tinh d&n t&t ¢4 cc di€u kién ndy. N6i chung &
gin vdi phun lugng nu6e dudc phan b8 nhiéu hon va gidm
din theo khodng cdch d&n voi phun.

Khodng céch giita hai vdi phun b6 tri trén dudng 6ng
tw6i khong 16n hon 50% dudng kinh phun ctia mdt voi phun.
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Khodng cich gita hai dudng Sng tusi khéng vudt qué 65%
dudng kinh phun clia m$t voi phun. Néu ¢6 gi6 16n, khodng
cédch giita hai vdi phun phdi gidm hon nita.

b. Luu ligng voi phun
- Lwu Ivgng voi phun dude xé4c dinh theo cdng thite (6.4.1).

Q=CA2gh  (64.1)

Trong do6:

+ Q: Lwu lugng voi (cm’/s).

+ C: Heé 56 Iuu lugng vdi phun thay déi tir 0,8-0,95.

+ A: Dién tich ti€t dién ngang cia vdi phun (cm?).

+ g: Gia tfc rai tf do (g = 9,81 cm/s?).

+ h: Ap Iyc & vdi phun (m).

- Litu Ivdng yéu cdu 8 mot voi phun dude xdc dinh theo
cOng thic (6.4.2).
S,.S_.I

=350

(6.4.2)

Trong d6:

+ Q: Luu lugng yéu cdu § 1 vdi phun (I/s).

+ 8;: Khodng cich giita hai vdi phun trén dudng &ng
WS (m).

+ 5., Khodng cdch giita hai dudng Sng tu6i (m).

+ I: Cudng 46 phun twéi mua t6i wu cm/h.
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¢. Bdn kinh phun mua
R =135Jdh (6.43)
Trong d6:
+ R: B4n kinh phun mua ciia vdi (m).
+ d: Puong kinh voi phun (m).
+ h: Ap Iyc & vdi phun (m).
d. Cudng d¢ phun

(6.4.4)

Trong d6:
+ I: Cudng 49 phun mua (cm/h).
+ Q: Luu lugng voi phun (I/s).
+ S: Dién tich 1am w6t cda voi phun (m?).
e. Lutu lugng yéu cdu cia hé théng tudi phun mua
S.D
Q=2780m (6.4.5)
Trong d6:
+ Q: Luu lugng yéu cau bom (Us).
+ §: Dién tich cin tudi (ha).
+ D: Liéu lugng twdi méi 1dn (cm).
+ T: Thai gian cho phép mot 14n tudi (ngdy).
+ E: Hiéu suit sir dung nudc (%).
+ H: S8 gi®y hoat déng cia mdy bom trong ngay (gid).
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6.5. TUOI PHUN MUA VI ONG NOI DI DONG

6.5.1. Gidi thiéu chung

- Trong 10 nim gan day cdc phuong phédp twéi phun mua
khédc nhau v6i cdch 1dp ddt cd 6 dinh va di dong da dugc
nghién cifu va phit tri€n & cdc nwéc cong nghiép tién ti€n.
Hé théng dudc sit dung rdng rdi nhdt va it t6n kém d€ i
cho nhitng di€n tich tir nhé tdi trung binh 1a hé théng dudng
ong c6 thé di chuyén bing tay véi dp lyc hoat dong tit thip
téi trung binh (2-3bars). Vi phun mwa dugc lép vao dudng
dng tuéi & nhitng khodng cdch 6-12m. Pudng 6] ong tudi dugce
ddt ngang c4dnh ddng va cdch nhau ti¥ 6-18m dé nudc tydi
dudc phun ra ddng nhit trén dién tich cin twdi.

- D& tranh phii di chuyén du’fmg dng tu6i vi gidm nhin
lyc, hé théng phun mua véi §ng nbi di dong d3 dugc phat
trién. P6 13 sy cii ti€n hé thong dlrbng Ong di dong bing
tay théng dung két hgp mét s& nét ciia cich 14p dit o dinh
va bdn c6 dinh. G hé théng ndy, dudng Sng tudi dugc dit
cG dinh va ¢6 thé dai tdi 60m. Véu phun mua duge dit trén
mdt chac 3 chan. Mot & ong mém PE du’dng kinh 20-25mm
ndi voi phun véi dudng &ng trdi. Ong mém PE ciing v6i voi
phun c6 thé di chuyén song song & ci hai phia d€ tuéi.

Vi voi phun 1am viéc dudi 4p e thap hojc trung binh
nén hé thdng nay dugc phin thanh 3 loai 4p Iwc thip hoic
trung binh, loai bdn vinh cifu, loai di déng biing tay.

- H¢ thdng duge s dung d€ twsi cho c4c loai ciy trdng
nhit ngd, bdng, khoai tay, ci rét, lac...

- Uu di€m:

+ Hiéu qua wrdi cao, dat hiu suit twéi 75%.
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+ Dé thiét k€ va ldp dit don gidn.

+ Phd hgp v6i moi loai d4t, nhiéu loai cdy trdng va dién
tich tréi nhé.

+ [t t8n kém hon céc hé thdng twdi phun mua khic.

+ Khéng doi héi lao ddng c6 k¥ thuit cao.

- Nhuge diém:

+ Di chuyén cdc &ng ndi ciing v4i vdi phun tuong dsi
ning né.

+ MGt chu ky twdi thudng kéo dai.

6.5.2. Cu tao hé¢ théng

- Hé thng gém bd phan diéu khién diu hé thdng, mang
luSi dudng Sng phan phdi nude (dudng 6ng chinh, dudng
Ong phu, dudng 6ng nhinh), van 14y nudc, dudng Sng tudi
v3 8ng ndi mém (1 voi phun cdn 1 8ng ndi).

B9 phin diéu khién & diu hé théng rit don gian chi Id
nhitng van diéu khién (van d6ng md, van khi,...). Pudng &ng
din nudc chinh v phu dude chdn ngim dudi dit bing chit
PVC aitng c6 dudng kinh 90-150mm hoic loai dudng Sng
polyetylen tf trong cao HDPE (Hight density polyetylene).

Van 1dy nudc duge dit doc theo dudng 6ng nhinh c6
cung khodng cdch v4i dudng Sng tu6i gin v4i voi phun,

Pudng ng tdi gin vdi phun ¢ thé 13 loai HPDE hoiic
1am béng thép nhe ma, dudng kinh 63-75mm.

Ong néi déo, mém, dudng kinh 20-25mm 13 loai dudng
8ng polyetylen 6 trong thip LDPE (lowdensity polyetylnene)
chac 3 chian d€ d& voi phun dugc 1am bing thanh sit ¢8mm.
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- Vi phun.

Nu6c thodt qua vodi phun, bidn vao khdng khi va roi xubng
dit tao thanh mdt vong m quanh né, phin 16n vdi phun dé
tudi trong ndng nghiép c6 cd cdu kifu va dip va 1am viéc
du6i 4p lyc thdp hoidc trung binh 2-3,5bars. Mot thiét bj phun
dugc 1dp 2 vdi phun: mdt voi tim xa va mét vdi tAm gén.

Voi tim xa ¢6 dudng kinh 16n hon, bin tia nudc d€ nrdi
cho dién tich & xa. Vdi tdm gdn phun tdi cho nhitng dién
tich & gdn. Trong khi twdi cic vdi phun c6 thé thay cho
nhau. Voi phun duge 1am bing ddng hoic chit déo. Truc
va 10 x0 1am bing thép khong gl. Sau diy 12 nhifng dic tinh
ky thuit cda thi€t bi phun 3 mét hé thdng tudi phun mua
vdi dudng Sng ndi di dong:

+ Hai vdi phun. Loai tdm xa ¢3-6mm v2 loai tAm gin
02,5-4,2mm.

+ Ap Iyc hoat ddng tir thip t6i trung binh: 1,8-3,5bars.

+ Luu lugng thoit nuGe: 1,1-3 m*/h.

+ Pudng kinh dién tich lam uét: 18-35m.

6.5.3. Tiéu chufn thi€t k&

- Nu§c dudge phun ra tit mot voi phun don thudng khéng
phin b8 ddng nhat trén todn bd dién tich. Nudc roi nhidu §
gin vdi phun va it hon & dudng bién. P& dim bio nudc
phun dong nhit trén todn dién tich khi tu6i, thi€t bj phun
phii duge bS trf d€ cdc vong dm giao c4t nhau. C4ch b tri
nay dugc goi la khodng cédch cla cdc vdi phun, Khodng
cdch clia cdc vdi phun doc theo dudng 8ng tidi 13 S; va
khodng cdch giita hai dudng Ong twdi 12 S_,. M6 hinh
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khodng cdch c6 thé 12 hinh vudng, ch¥ nhit hodc tam gidc
v8i §; = S,,, xem hinh (6.5.1).

FIEILT,
W
VN

Thié€t bj phun mua don 2 thiét bj c6 vong dm gdi 1&n nhau

el ."',‘_-%E;:‘-' i

L Ty

v
w)

Khodng cdch gifa hai thi€t bj phun

Hinh vudng Tam giic Chit nhit
T
Sy
1
—Sm—

—8,—

FSp+
—D—

Hinh 6.5.1. M6 hinh khodng cdch khi tudi phun mua
Ghi chii:
- D: Pudng kinh phun mua.
- SL: Khodng cdch vdi phun trén dudng éng tudi.

- Sm: Khodng cdch gita hai dudng éng wdi vdi diéu kign binh
thwing, gié 2m/s, S = 0,6D gié manh (2,5-3,5) § = 0.50D.

Dé thu dugc sy phin b8 nudc ddng nhat, S, khéng vugt
qué 65% dudng kinh phun trong di€u kién gié nhe va trung
binh & hinh vudng hodc chit nhit. & md hinh tam gide Sy,
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c6 th€ vugt qud 70% dudng kinh phun. Trong diéu kién gi6é
manh, khodng cdch ndy nén bing 50%. Khi t6c d4 gié vuot
qué 3,5 m/s kh6éng nén thire hién tudi phun mua.

- Van tdc phun mua (cdn goi 13 cudng dd phun mua) 12
ham s6 cla Itu lugng phun va khodng céch, dugc x4c dinh
theo cong thic (6.5.1).

1= 2
S,.S

(6.5.1)

Trong d6:

+ I: V4n t6c phun mua (mm/h).

+ 81 Khodng céch gita hai vdi phun (m).

+ Sy: Khodng céch gita hai dudng Sng twéi (m).

Vin téc phun mwa khéng duge vugt qué toc d6 thim
nude cla dit: 25 mm/h & d4t nhe; 8-16 mm/h & dat thit va
2-8 mm/h 3 dat sét.

- Khodng céch giifa hai voi phun & hé thdng 4p lifc thip
hojc trung binh doc theo dudng &ng twéi 13 6, 9, 12m va
gilfa hai dudng dng 13 12 hoic 18m.

- Chi€u cao cfia vdi phun t4i thi€u 13 60cm, d€ twdi cho
loai cdy trong thAp hoic trung binh. D& vdi cay tréng cao
hon, chiu cao ndy nén dugc diéu chinh cho phd hgp.

- Loai dudng 6ng ghép ndi nhanh di dong (thép holic
nhdm) 6 thé durge st dung khong chi 1am duding 8ng twdi ma
con lam dudng Sng dn va phan phdi nude. Loai dudng ong
nay duy tri duge chdt lugng trong mét thoi gian dai dng ké.
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Céch thi€t k€ nay cing gidng nhur d6i v4i hé thSng phun mua
dudng Sng di dong. Pudng 6ng tudi dugc dit ngang cdnh
ddng, vudng géc vdi dudng Sng nhdnh (chinh hodc phu) phit
hgp vdi khodng cich S, (6, 12, 18m). S8 duling Sng tu6i hoat
dong dong thdi dude goi 13 nhém dudmg Sng tubi. Nhiing
dudng Sng ndy it v& s0 lugng hon s6 vi tri cia ching. Do d6
sau khi két thic hoat ddng & mot vi tri, nhém dudng Sng tusi
lai di chuyén t6i vi tri ti€p theo va o thé. SO vi tri dudng Sng
nréi s& 12 mdt bdi s8 clia s8 dudng ng twdi trong nhém.

& hé théng phun mua vé6i Sng ndi di dong, thi&t bi phun
c6 thé duge md rdng & cd hai phia cia dudng &ng téi va
khodng cdch c6 thé 1én d&€n 60m, phil hgp v6i sdu vi tri 1ién
nhau ¢6 khodng cdch S 13 12m.

Hai nhém dudng ng twi c6 Sng ndi vdi vdi phun, mot
hoat ddng, mot & trang thdi chd c6 thé tdi todn bd dién tich
chi bing c4ch di chuy€n voi phun ti¥ vi tri ndy t6i vi tri khéc.

Chiéu dii cho phép 16n nhit cla dudng 6ng twéi phu
thudc kich thudc dudng dng, s8 voi phun va hw lugng cia
ching. Tén th&t 4p lyc do ma sit & dudng Ong tréi khong
vugt qué 20% 4p Iyc lic vao.

6.5.4. Thi dy thi€t k& min

Thi&t k& hé théng twéi phun mua véi Sng ndi di dong
tudi cho béng vdi cic diéu kién sau diy:

- Dién tich twdi 2ha, trdng béng vao diu thing 8. Cénh
d8ng c6 dang hinh thang va bing phing.

- biéu kién dit, nudc, khi hiu.
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DAt trung binh c6 cfu tric t6t. Lugng trif nuéc ¢6 thé siy
dung duge 1a Wy = 110 mm/m. Nudc duge cip tir mot

gi€ng khoan c6 chét lugng 16, khong man. Khd ning bom
1€n 12 36 m*h. Nhu cdu twéi 16n nhi't vio thing mudi & giita
giai doan sinh trydng cila ciy.

- Nhu cdu nu6c va k& hoach tudi.

S& doc trung binh cda pan vdo thing 10 13 56
mm/ngdy. H¢ & higu chinh K, = 0,66, do d6 lugng b&c
hai tham khdo:

ETp = Kpop X Epyn = 0,66 X 5,6 = 3,7 mm/ngay.

H¢ 58 cy trng Ke clia bong @ giai doan nay K¢ =1,05.
Do d6 lugng bSc hoi mit rudng:

ET, = K, xETy = 1,05 X 3,7 = 3,88 mm/ngay

Ti 1¢ rit can cho phép lwgng tri¥ nedc c6 thé si dyng

dugce 14 0,5. Vai do sdu bd ré la Im, liéu lugng twéi hay 46
sdu cin twdi la:

D=W_,x1Imx0,5
= 110mm x 0,5 = 55mm.

Hi¢u sudt weéi clha hé thdng E = 75%, lidu Iugng twéi &
ddu hé théng 1a:

va lugng nude tudi phdi cung cdp:
+ Cho 1ha: W = 10X 73,3 = 733 m*ha.
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Chuong VI: Phuong phdp tudi

+ Cho 2ha;: W =733 x 2 = 1466m°.
B& tri hé th&ng hinh (6.5.2) va (6.5.3).

144m -

Vi i thi€t bi phun
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25 LOPE Pudng 6'ng HDPE63mm hodc
mm dudng &ng 14p nhanh 70mm

Hinh (6.5.2) So d6 b tri h¢ thong méi phun mita vdi ong
néi di dong cho 2ha béng
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S tay i nude cho ngudi tréng trot

r,-r 5 6 1. Budng 6ng chinh 90mm HDPE
A FEI] II_____ 9 2. Yén kep Y0mm x 2= PP

3 4 3. Ndm gii¥ chit 2=

4. Van c8ng 2™

5. Adaptor PP 2'™ x 63mm

6. Pudng 6ng HDPE 63mm

7. Khitu n&i nhanh 2"x 70mm
8. Pudng &ng ndi nhanh 70mm
9. Ong i ditng 2 9

& Tl ~1 0 7

10. Budng dng PVC citng (chén ngdm) 90mm
1L. Yén kep PP 63mm x 3/4

12. Adaptor PP 3/4 x 25mm 16
13. Ong LDPE 25mm
14. Khép ndi 3/4 14
15. Chac 3 chén 12
16. Thiét bi phun (2 vdi) 60cm
13
13 15
12
6 11

Hinh (6.5.3) Chi tiét mot s6' b§ phidn ciia hé théng nuedi
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Chuong VI: Phuong phdp tuéi

Pudng Sng chinh PVC ¢90mm duge chén ngim theo
dudng Sng bién phia tiy bic c4nh ddng. Hai dudng Sng tudi
HDPE ¢63mm dugc dat vudng géc vdi dudng &ng chinh va
cdch nhau 60m. Chiing n&i v8i dudng Sng chinh qua van 14y
nudc dit ndi rén mit dit. Trén dudng &ng twdi, & mdi
khodng cdch 12m 13p mo6t dudng 6ng ndi mém 25mm dai
30m c6 thé kéo dai v& cd hai phia dudng 8ng twdi. Pdu kia
clia §ng n6i gdn v8i vdi phun dit trén chac 3 chin.

Sau diy 12 mdt s§ dic tinh ki thuat clia hé théng:

- Thi€t bi phun muta c6 2 vdi phun, Ivu htgng 1,5 m*h (1
voi) v@i dp luc 2,5bars,

- Khodng c4ch gira hai thi€t bi phun: 12 x 12m.

- T8¢ dd phun muta: 10,4 mm/h.
- S§ thi€t bi phun trén 1 dudng Sng trdi: 12.

- S8 dudng &ng tubi: 2.

- Luu lugng dudng 8ng mibi: 18 m’/h.

- Luu lugng hé théng: 36 m’/h.

- SG vi trf phun trén dudng &ng tudi: 6.

- Thai gian twéi trén mét dudng ng: 73,3 : 10,4 = 7h.
Yéu ciu 4p lyc & hé thdng:

- Ap luc yéu cdu & vdi phun: 2,5bars.

- Tén thit ma st & §ng ndi HDPE: 0,33bars.

- Tén thdt ma s4t doc theo dudng &ng téi: 0,47bars.

- T6n th&'t ma sit & dudng ng chinh:  0,45bars.
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S8 tay tudi nudc cho ngudi tring ot

- T8n thit cuc bd: 0,25bars.
- T8ng tdn that: 3,70bars.

Danh sdch trang thiét bi ldp djt cho hé théng

S6 | Gia don | Téng cOng

TT Loagi thi€t bi Iwgng |vi (USD)| (USD)
Mang ludi phin phéi
1 | Budng dng PVC ciing $90mm-6bars | 110m [ 2,50 275,00
2 | Budng 8ng HDPE ¢63mm-6bars 280m | 1,80 | 504,00
3 | Adaptor PP3-in x 90mm i 10,00 10,00
4 1 Adaptor PP2-in x 63mm 2 5,00 10,00
5 | Niit cudi dudng dng $90mm 1 10,00 10,00
6 | Niit cudi dudng 8ng $63mm 2 500 | 10,00
7 | Y&n kep 63mm 24 1,30 31,20
8 | Yén kep 90mm 2 3,00 6,00
9 | Adaptor 25mm 48 1,00 48,00
10 [ Ong ndi chit T nhd 1&n mat ddt 2 4,00 8,00
11 | Van céng 2 4,00 8,00
12 | Ndim git 2 13,00 26,00
13 | D€ 3 chin clia thiét bj phun 24 8,00 192,00

Thiét bi phun c6 hai vai phun vén tdc

14 phun 1,5 m/h, 4p lue 2,5bars 24 8,00 192,00
15 | Pudng 6ng ndi mém-4bars 720m | 0,40 288,00
16 | Bao dat va 1dp dudng Sng chinh 110m | 1,00 110
B$ phin didu khién ddu hé thong

17 | Van kiém tra bing ddng 1 15,00 15,00
18 | Van déng md p 13,00 26,00
19 | Ti d6ng md biing thép ma 3 3,50 10,50
20 | Nom g 4 | 100 | 400
21| Van khi 1 12,00 12,00

Toan bg: 1789,7USD
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Chuong VI: Phuong phdp tidi

6.6. HE THONG TUGI PHUN MUA VGI THIET B| PHUN NHO
(MICROSPRINKLER)
6.6.1. Gidi thiéu chung

- D6 12 hé théng v6i nhitng thi€t bi vdi phun c6 kich
thutéc nhé hon loai binh thudng va lww lugng phun 1én t6i
250 Uh. Thi€t bi phun dugc 1p dit theo mo hinh chit nhét
hoic tam gisc dé c6 phin dién tich dugc phun gdi 1én nhau
16n nh4t. Loai hé thdng ndy dudc sit dung &€ tudi khoai ty,
ca rft, rav in 14, lac v3 céc loai ciy tréng c6 mat dj day.

Hé thdng dugc 14p dit theo mia, hoat ddng dudi 4p luc
thdp, d& 1£p dat v thdo rdi nhanh khi két thic mia widi.

- Uu diém.

+ Cén it nhan lyc d€ quin 1y vi bdo dudng hé thdng.

+ Kh3 ning dng dung cao, ky thuat don gidn.

+ D& quén 1§, chuyén d8i t phuong thic tudi mit cd
truyén sang hé thGng tudi v6i thi€t bi phun mua nhé d&
thanh cdng.

+ Hiéu suit wéi cao.

_ Gi4 thanh, chi phi 1£p d3t hon chinh hé thong 12 3300
USD/ha, trong d6 chi phi & bo phan diéu khi€n chi€ém 8-
10%; dudng &ng bing chit déo chi€m 50%, thi€t bi phun
mua chiém 35%.

6.6.2. Cdu tao h¢ thdng

- Tram diéu khién dudc trang bi chi 12 nhitng van diéu
ti€t (van d6ng md, van khi) vad mot s8 thi€t bi loc khodng
40-60mesh (200-300micron).
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56 tay tudi nude cho ngudi tréng trot

- Dudng 8ng chinh, phy, nhinh va van 18y nudc duge bd
tri cling ging nhu & cdc hé théng twéi phun mua khic.

Puding dng nhdnh cé kich thudc 50-60mm va ciing
khong vugt qui 75mm. Pudng Ong sit dung & hé théng chi
y€u 12 lozi PVC ciing (dude ch6n duéi dat) hoic loai HDPE
den (thudng dit trén mit d4t).

Thi€t bi phun mua nhd duge b tri doc theo dudng Ong
tudi va cdch nhau tit 5-7m, dit cao 0,7-0,8m, duge g&n vio
m§t thanh st cdm sdu vao dat. Thi€t bi phun ndi véi dudng
dng tuéi qua mot Sng PVC déo nhd 7-9mm, dai im.

- Thiét bi phun mufa nhd. D6 1a nhiing thi€t bi phun mua
dugc thi€t k€ c6 luu lugng nhd phan b6 nudc ddng nhdt
trér dién tich duge tudi. Pugc 12m bing chit déo citng,
ching c6 cd ch€ hoat dong khdc nhau. Thi&t bi phun loai
n3y thudng c6 quy dao thap (géc phun), t5c dé quay nhanh.
Voi phun ¢6 kich thu6e 1,5-2,0mm. Du6i diy 12 céc théng
$6 k¥ thuat chinh ciia mét s§ voi phun mua c3 nhd:

+ Ap Irc hoat déng: 2bars.

+ Luu lugng phun: 130-250 /h.

+ Pudng kinh phun: trung binh 12m.
+ Vin t8¢ mra rdi: 4-7 mm/h.

+Yéuciuloc:  40-60 mesh (300-250 micron).

MGt bd thi€t bi phun hoan chinh gdm: vdi phun, thanh
ch5ng bing sit ¢6mm dai 1m, 6ng déo nhé PVC ¢7-9mm
061 véi dudng &ng tudi PE. Xem hinh (6.6.1).
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Chuong VI: Phuong phdp tudi

g

Hinh 6.6.1. H¢ théng tudi vdi thiét bj phun mua cd nhd

6.6.3. Tiéu chufin thiét k&

- Nhitng thong s& nhu dién tich tuéi, loai cdy trng, dic
tinh d4t, khd ning cung cdp nudc va diéu kién khi hju 12
rdt quan trong vi c6 dnh hudng d€n nhitng quyé&t dinh cudi
ciing clia viéc thi€t k€.

- Thi€t bi phun mita nhd cdp nudc véi vén tdc thdp va hat
mua rdi rit nhd. Nhitng giot nuéc nhy thé dé bi cudn di trong
khong khi di gi6 nhd hoic trung binh. P& dim bio tinh
ddng nhi't cao khi tudi, khodng céch giita cic thi€t bi phun
nén gidm di va khong vugt qud 50% dudng kinh phun. C6
nghia 12 khodng cich giita hai vdi phun doc theo dudng dng
twdi va giita hai dudng &ng tu6i tir 5-7m. Do vy khodng
céch phd bi€n 12 5x5m, 5 x6m, 5 X 7m, va 6 X 7m. D€ gidm
nhe tdc dong ngudc cia gié can bd tri mot lugng 16n s6 voi
phun trén mdt don vi dién tich hoat dong ddng thdi.

- Hé théng dudng &ng tw6i 1am bing chit déo LDPE.
Kinh nghiém cho thdy dudng kinh t&i uu ciia loai dudng
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6 tay twsi miic cho nguoi réng trot

ong nay 13 32mm, vi d& 1{p dit thdo rdi v di chuyén.
Chiéu dai cho phép 16n nhit ciia dudng &ng trén mat phing
phuy thudc vao s8 vdi phun trén dudng 6ng, khodng céch va
lifu lvgng phun nhu bing (6.6.1).

Bdng 6.6.1. Xdc dinh chiéu dai duong Sng tudi

Kich thudc dudng 6ng| Luvu lugng 160 1/ Lufu higng 180 L'h
Budng _ sEvai | CHEudA | oo i [ Chifu ai
kinh (mrm) Dii (m) phun dudng ong phun dudng dng
twdi {m) tudi (m)
5 8 40 7 35
6 7 a2 6 36
20 7 7 49 6 42
8 7 56 6 48
5 12 60 11 55
- 6 11 66 10 60
7 10 70 10 70
8 10 80 9 72
8 21 105 18 90
) 6 20 120 17 102
3 7 18 126 16 102
8 18 144 i5 120

T4t cd cdc dudng Sng bing LDPE chiu 4p Itc cho phép
4bars theo tiéu chudn ki thudt DIN 8072 (dudng kinh trong
1dn lugt 13 16; 20,2 va 27,2mm) cda Chau Au.

6.6.4. Thi dy min

Thi€t k& hé thdng tuéi v8i thi€t bi phun mta ¢3 nhd cho
khoai tiy v6i cdc tdi liéu nhu sau:

- Dién tich twdi 120 x 85m (khodng lha).

- Diéu kién d4t nu6c va khi hau.
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Chuong VI: Phuong phdp udi

Dt ¢6 cdu tric v8i vin tdc thim 11 mm/h, khd nang gid
nudc t8t; lwong nwdc c6 thé st dung duge W 4 = 200
mm/m. Ngudn nuéc tif mt hd chia da duge x 1§, nhung
con hoi min. Mda trdng khoai tiy tif thing 2 d€n thing 5.
Troug thang 4 s doc trung binh thiing pan 1a 3,3 mm/ngay.
Hé s6 diéu chinh K ,, = 0,66 do d6 lugng bSc hoi tham
khio ETg = Kp-Epeo = 0,66 X 3,3 = 2,18 mm/ngay.

- Nhu ciu nu8c va k€ hoach tu6i.

Nhu cdu nudc ciia ciy tréng 16n nhi't vao thing 4, hé s8
cdy tréng K¢ = 0,9. Nhu cdu nuéc ciia khoai 13:

ET = K.ET, = 0,9 X 2,18 = 1,96 mm/ngdy. Vi hiéu sudt
tudi ciia hé théng 1a 75% nén nhu ciu wéi 8 dau hé thdng
1a 1,96 : 0,75 = 2,613 mm/ngdy. Cin phdi thém 15% lugng
nu8c dé rira mudi, do 46 nhu ciuw twdi phdill: 1,15 x 2,613
= 3,1 mm/ngdy = 31 m*ha/ngdy.

Lugng trit nuGc c6 thé sit dung duge W, = 1a 200
mm/m, 35 sau bd 1& c6 hiéu qua 12 h =0,35m, d6 thdo can
cho phép clia W 4 12 40%, li€u lugng twéi s& 1a: D =200 x
0,4 x 0,35 = 28mm. Khodng cdch giita hai 1an tu6i 16n nhat
vao thing 4 s€ la:

28
T= 2% —14ng
196 Y

NEu ta sip x&p dé lugng théo can 13 20mm (tich lay bdc
hoi mit @4t va mit 14), khodng céch giita hai 1an twéi trong
thing 4 hic ndy s€ la:
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Lugng nudc tu6i k€ ci rita musi (§ ddu hé théng) cho
1ha s& 12: 31 m*ha/ngdy x 10 ngay = 310 m*ha/1 14n tusi.

20
T=2%  10nea
1.96 gay

a. Sodo h¢ thing
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~  Budng 8ng chinh HDPE 75mm
Pudng 6ng chinh LDPE 32mm vdi thiét bj phun

Hinh 6.6.2. So dé bé tri he théng
Pudng 6ng chinh HDPE 75mm, 6bars dit ¢ mét phia
cdnh dbng dudc ding nhy dudng 6ng nh4nh dwa avdc t6i
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Chuong VI: Phutong phdp redi

cic dudng Ong tusi. Pudng Sng tudi 32mm bing chat
LDPE, 4bars dugc ndi v8i dudng &ng chinh qua van 14y
nudc. BO phin diéu khi€n c6 b tri 14p dit cdc van di€u ti€t
va thi&t bi loc thd 60mesh, xem hinh v& (6.6.2).
b. Cdc thong sé ky thugt

Voi phun ¢6 Iuwu lugng 160 Vh. Ap lyc hoat dong 2bars.
Pudng kinh dién tich 1Am &m 11m. Khodng cdch gid¥a hai
vdi phun trén dudng 6ng twdi 12 5m. Khodng cdch gia hai
dudng Sng twéi Sm. Vin tdc mua roi 6,4 mm/h. S8 thiét bi
phun trén mo6t dudng Sng twdi 1a 17. Luu hugng cia dudng
Sng twéi: 160 I/h x 17 = 2720 Vh. ST dudng Sng twdi 1a 24.
$& dudng Gng twéi hoat dong ddng thdi (nhém) 12 6. Luu
lvgng phun mt ca: 2720 Vh x 6 = 16,3 m*/h.

S6 ca cho mét ddt twdi 13: 24 : 6 = 4.

Thai gian twéi cho mét ca 1a: 310/4 : 16,3 = 4hd5.

Thai gian twéi cho mt dgt tudi 1a: 4h45 x 4 = 19h.

c. Ap lyc hoat dpng ciia h¢ théng
- Ap Ivc yéu ciu § ddu vdi phun: 2bars.
- Tén thit ma sat trén dudng dng tuéi:  0,2bars.

- T8n thit ma s4t trén dudng &ng chinh: 0,35bars.

- Tén thit & bd phin diéu khién: 0,50bars.
- T8n thit cuc bd: 0,20bars.
- T8ng 4p lyc yéu ciu: 3,05bars.
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B§ phin diéu khién ddu hé th6ng

1. Van ¢dng 2'2
2. Nim gi@

3. Van kiém tra
4.ChE# T

Mit d4t 8 m@"’“"]

T T

Voi nude 5. Van khi

e e —

~a 6. Loc dfa
7. Ong ndi 2
19 12 8. Khttu néi

. 13 14
i E., My tu6i phun mua nhd

e .
= e

.

9. AdaptorPD 2'% x75mm i
10. Pudng 6ng HDPE 75mm
11. Yén kep PD 75mm -
12. Van cu
13. Adaptor 1X32mm 60em
14. Budng 6ng LDPE 32mm

Mt dit Y

B HPI NI —

'

T,

Hinh 6.6.3. Chi tiét mot sé b¢ phdn ciia hé théng
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6.7. HE THONG TUG! NHO GIOT
6.7.1. Gidi thi¢u chung

- TuGi nhd giot 12 phudng phdp tudi cuc bd. Nudc theo
hé théng dudng &ng bing chit déo thodt qua vdi nhé giot
r6i 1Am 4m ving 44t chita bd ré cay trdng. So véi cic
phudng phép khéc, diy 13 phuong phép t6i tién ti€n nhait
véi hiéu suit tudi cao nhat.

- Twdi nhd giot c6 cc vu diém sau diy:

+ Tiét kiém nudc twéi. Do chi 1Am &m viing 44t chita bo
r& ciy trdng nén ti€t kiém dugc mdt lugng nude ddng ké.
C4c thyc nghiém cho thiy lugng nudc tiét kiém khodng
30% so v6i phudng phip tudi phun mua va 50-80% so véi
tuéi mat dit. Nh vay vdi cing mét ngudn nudc néu twdi
nhé giot ta c6 thé md rong duge dién tich twdi va hidu sudt
cia mot khdi nuSc ardi s€ c6 hiéu qud cao hon.

+ Ning suit ciy trong ting ddng ké so v6i cdc phudng
phép tudi khéc trong ciing di€u kién vé d4t dai, khi hju va
ch& d§ chim bén. K&t qua thvc nghiém & hang loat cic
nude chau Au, chiu My, An B$, Israel, Australia da khing
dinh ring khi tt8i nhé giot, 3 cAy An qua ning suit ting t
20-30%, & nho ting 30-40%, & ciy rau ting 50 dén hon
100%. Theo cdc chuyén gia sd di khi twdi nhd giot ning
suft cdy trdng ting cao vi ving di't chita bd ré ciy tréng
luén duge duy tri mdt ch€ d6 4m t8i wu nhd d6 tao mot mdi
trudng thich hgp vé€ dinh dudng nu6c, khong khi cho ciy.

+ C6 thé st dung dudc ngudn nudc min d€ tuéi véi
ndéng d6 3000 mg/l trong khi ngudn nudc min nhy thé 1a
khéng thich hgp véi cdc phuang phip tréi khic.
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56 tay tudi mudc cho ngudi tring trot

+ Tudi nhé giot ¢6 thé thyc hién dugc & nhitng ving d4t
¢6 dia hinh phidc tap ma cdc phuong phip tudi khdc khé
hodc khong thyc hién duge: dit m&p mb gon séng, dit déc
d6i nui, dit c6 ting d€ cdy nong, dit x5p thim nhiéu,
nhilng viing dit khé han hodc ban kho han.

+ Han ch€ phit trién ciia ¢6 dai. Do chi ¢6 30-40% dién
tich mat dit duge wéi nén phin dt con lai luén & trang
thdi khd nén cd dai khong phit tri€n duge. Viée nay gép
phin 12m gidm chi phi sdn xuit.

+ Hiéu qud sit dyng phin bén cao. C4c loai phin bén
hda tan trong nudc duge dua vdo mdt thi€t bi & diu he
thng roi theo dong nudc dua t6i ving r& ciy trdng nén han
ch€ dugc tdn thdt, ndng cao hidu qua cia phan bén.

+ Nhu cdu vé nhin cdng lao dong gidm va c6 thé ny
dong héa hoan todn khau nude wrdi trén hé théng.

- Nhugc diém.

+ Gi4 diu nr ban diu 16n.

+ Pudng 8ng twéi bing chit déo PE gin véi cdc vdi nhd
giot thudng dit ndi trén m3t 44t d& bi 1o héa hodc céc loai
gim nhim ph4 hoai.

+ Nu6c bin dé lam tic cdc vdi nhd giot. Khi ldp dit he
thong phai b& tri ddy du c4c thiét b loc. Trong qué trinh hé
théng hoat dong, phai dinh ky thio ria c4c voi nhd giot
theo chi din cla nhd sidn xudt.

- Gid ddu tu.

+ Gid thinh cda mot hé théng twdi nhéd giot phu thude
vao dién tich cin tuGi, mat do cdy tréng, khodng cach t
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ngudn nudc d€n ndi tudi. Tinh trung binh, gid mdt hé théng
tudi nhé giot hoan chinh ti 4.000-5.000 USD/ha. N€u dién
tich tudi tir 2-3ha trd 1én, gid khodng 3.000 USD/ha, trong
d6 chi phi cho hé th&ng dudng Sng chi€m t6i 50%.

+ Thai gian hoan v8n nhanh. K&t qud diéu tra & 50 hé
thdng tudi nhd giot & An D% cho thiy ddi v6i cdc loai cay
ngin ngdy, thdi gian hoin von t¥r 1-1,5 nim. Ti s8 Igi
nhuin dat gid tri oY 2 t8i 5. Xem bédng (6.7.1).

Bdng 6.7.1. Thoi gian hoan vén va lgi nhudn ciia tudi nhd
giot cho mgt s6 cdy tréng & An B¢

Cay | Khoing céich cay | Ou thanh | Nang | pp 00 oin] 1 58 101
triing (m) clia b thong | suft hoan vln| nbhujn
RS*ha |(ta/ha)
Chudi| 1.5x1.8 (hang doi) | 47.500 75 | 1nam 3
Nho 3,03%1.8 44,000 25 | Lnam | 3.8
Ca 1 045%0,4521,65 30.000 75 1va | 456
chua
Bu dd 1,81x1.81 40.000 60 | lnam | 4,09
Bong| X1 '5;‘;3? (hang | 49 500 1,5 | 1,50am | 1,83
Mia |0.83x1,66 (hing do1)|  47.500 200 | 1nim | 345

Ngudn: R.K Sivapappan - Status, scope and future prospets of mocro
irrigation in India 11/1998.

RS: Péng tién Rupi cia An P§.
6.7.2. Cu tao h¢ thong twdi nhé giot

Mét hé thdng tudi nhé giot hodn chinh gdm: tram dicu
khién ddu hé thdng, dudng &ng din nudc chinh va phy, van
18y nudc, dudng 8ng nhinh va dudng &ng tudi 1dp voi nhd
giot. Xem so d6 (6.7.1a va 6.7.1b).
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N }

5

7 6
Hinh 6.7.1a. So d6 cdu tao h¢ théng tudi nhé giot hoan chinh
1. Tram diéu khién 2. Pudng éng din nudc chinh
3. Puong éng phu 4. Van ldy nudc
5. Pudong 6ng din nhdnh 6. Puong &ng tudi
7. Voi nhd giot

Hinh 6.7.1b. So d6 cdu tao hé théng nuéi nhé giot hoan chinh
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Chuong YI: Phuong phdp nwidi

a. Tram diéu khién ddu h¢ thong

Trang thié€t bi cla tram tdy thudc vido yéu ciu cla hé
théng, théng thudng gém cic van déng md, van gy khi,
thi€t bi loc nudc, thi€t bi ding cho bén phin va mot s thiét
bi phu trg khic.

Pé tao 4p luc hoat dong cha hé théng, ty theo di€u
kién ngudn nudc, ta c6 thé ding mdy bom (khi ngudn nuéc
12 gi€ng ngim, ao, hd) hoic ndi dudng 6ng chinh véi bé
nudc hoic hd chita nudc & trén cao.

b. Pudng 6ng chinh va phu

Nhitng dudng &ng ndy thudng bing PVC ciimg va dugc

ch6n ngdm dudi dit.

c. Van ldy nuic

Van dugc l4p trén dudng dng chinh hoic phy. Nhitng van
ndy cé th& chuyén todn bd hoic mét phin nudc t8i dudng
&ng nh4nh. Van nudc dugce dit trong mot hp bdo vé.
d. Puing 6ng nhdinh

Pudng &ng nhdnh thudng c6 dudng kinh 50, 63 hoic
75mm. Né€u dugc 1am biing chit PE tf trong cao, ta c6 thé
dit n8i trén mit dit.
e. Duimg éng tusi

Loai dudng &ng ndy c¢6 dudng kinh 12-20mm dugce 1am
bing chdt déo PE i trong thip. Ap luc hoat ddng binh
thudng & hé th&ng tir 3-4bars. Pudng 8ng twdi duge ndi vdi
dudng 6ng nhinh bing kh6p ndi PP (polypropylene) va
dudge b6 tri doc theo hing ciy.
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86 tay ngi nube cho ngudi tréng trot

Mang 1u6i dudng Sng din nudc thudng 1am bing chit
déo nhigt (PVC, PE, PP...). Ap lyc hoat déng binh thudng
trén dudng &ng tit 6-10bars. Ngodi ra ta ciing c6 thé sit
dung loai dugc 1am tir vit liéu khic nhi dudng 8ng bing
thép nhe c6 thé€ thio 1ip nhanh.

Trudc ddy dudng dng chinh vi nhénh 1dm bing PVC
citng dugc 1ap va chén vinh ciu véi cc van cdp nude nhd
cao trén mit dit & nhitng vi tri duge chon. Gin diy ngudi
ta da s dung loai dudng 6ng PE ti trong cao 50-75mm, 4p
Iwc hoat ddng 6bars dit ndi trén mit d4t cho toan by mang
ludi phin phdi nudc  nhitng dién tich nhd. Loai PE dudng
kinh 16n hon ¢6 gi4 thanh cao hon loai PVC ciing c6 cung
kich thudc.

[ Voi nhé giot - Ddnh gid chat ligng va cdch chon

- Vi nhé giot 13 nhitng thi€t bi tho4t nudc ¢6 kich thudc
nhd lam bing chit déo chi't lugng cao. Chiing dugc 14p vio
dudng Ong tudi PE mém & nhitng khodng c4ch nhit dinh.
Voi nhé giot duge chia thinh 2 nhém chinh tity theo c4ch
ma chiing ti€u t4n ning lugng.

+ Loai 16 v6i ti€t dién dong chiy nhé 0,2-0,35mm>

+ Loai duSng dai vdi ti€t dién dong chdy 16n hon 1-
4,5mm’. Vi nhd giot cdn dugc dic trung theo cich néi vao
dudng Sng wéi.

+ Loai néi ti€p vdi dudng &ng (in line).

+ Loai cdm vo dudng 6ng (on line).

- Vbi nhd giot bl 4p hre.
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Chuong VI: Phuong phdp tudi

Day 12 loai voi nhd giot ¢6 Iuu lugng On dinh du 4p lyc
hoat dong c6 vugt qué 4p lyc thi€t k€ (thudng sy thay ddi
4p luc & dudng Sng tudi do t8n thit ma sét c6 thé virgt qua
20%). Nhitng vdi nhé giot kiéu ndy dugc goi 1a loai bl 4p
Iyc va gi4 thanh dit hon loai binh thudng.

- P4nh gi4 chdt lugng voi nhd giot.

Trong qué trinh hoat ddng trén hé thdng, c6 hai y&u t6
anh hudng d€n luu lugng vdi nhd giot d6 12 dp lyc nude va
nhiét d6 nudc trong dudng dng twdi. Nhu trén da néi 4p lyc
trong dudng &ng thay ddi do tdn thit ma sit, cdn nhiét 49
nudc thay d8i do dudng Gng dit ndi trén mit ddt, bi 46t
néng truc ti€p bdi 4nh sdng mit trdi nhit 1a vio mia he.

Vi nhd giot ¢6 chit lugng 1a loai vdi ¢6 luu lugng
khong hoic it chiu tic ddng ciia hai y&u 15 nay. Vi vay khi
chon vdi nhd giot c6 chat lugng cdn phdi xem xét cd hai
y&u t6 4p Iuc va nhiét 6 nudc tic dong d€n hru lugng thodt
nuéc cha voi nhd giot. Trude hét ta xEp loai cdc voi nhéd
giot khi xét Anh hu@ng cia y&u t§ 4p htc dén huru lugng voi
nhv trong bing (6.7.2).

Bdng 6.7.2. Xét dnh hudng cita yéu 16 dp luc

Pic di€m hu higng vdi X&p thi
Lwu lugng vdi khdng hodc it phu thudc vio dp luc 1
Ly Iwfgng vdi ting ddng bién v6i 4p lve 2
Luu lugng voi gidm khi dp luc ting 3
Luu ludng thay ddi khéng theo qui lujt khi 4p luc ting 4

Ti&p dén ta x&p loai vdi nhd giot khi xét dnh hudng cia y&u
t6 nhiét 46 d€n lvu hugng voi nhéd giot nhu trong bang (6.7.3).
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S6 tay tusi nude cho ngudi trong trot

Bdng 6.7.3. Xét dnh hudng cita yéu 16 nhiét d¢ nudc

Pic di€m Iwu lvgng voi phun X&p thid
Luu lugng voi khéng hoic it phu thudc vao nhiét dé nudc 1
Luwu lwgng voi ting dong bién v8i nhiét do nudc 2
Luu lugng voi gidm khi nhiét d6 nudc ting 3
Luu lugng voi thay ddi khong theo qui Iuat khi nhiét 45 nude ting| 4

T3ng hop ca 2 y&u t6 4p Iuc va nhiét do nudc. Nhitng vodi
n20 c6 s3 thi ty xEp & trén 1 nhimg vdi c6 chat lugng cao hon.
Hinh (6.7.2) gi6i thiéu vdi nhd giot ba ap luc cia My, & d6 hvmu
lugng vdi khdng bi dnh hudng clia 4p hic va nhiét d6 nudc.

Hinh 6.7.2. Voi nhéd pressure compensater USA
Hinh (6.7.3) gi6i thi¢u mdt loai vodi nhd giot cia Bungari
KL120. G d6 khi 4p luc va nhiét dd nudc thay déi, Ivu lugng
voi thay dGi khong c6 qui luat, dudc xem loai kém chat lugng.

Hinh 6.7.3. Voi nhéd giot KL. 120.Bungari
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Chuong VI: Phuong phdp tudi

6.7.3. Mgt sé thong s ky thuft khi twéi nhoé giot
a. B& trf voi nhé giot

- Khodng cdch gita cic vdi nhd giot vad khodng cach
gitta cdc dudng 6ng twdi c6 lién quan tryc ti€p d€n khodng
cich ciy trdng. D6i v6i phdn 16n ciy rau, khodng cch giita
c4c vdi nhé giot chinh 12 khodng céch giita hai cdy. Nghia
13 mdt vdi nhé giot tudi cho mot cdy va mdt dudng Sng twdi
cho m{t hang cdy.

- Nhitng loai ciy trdng hang déi (cin tdy, ho tiéu,...), b6
tri dudng Sng tudi v6i voi nhd giot dit gitta hang.

- B&i v6i vudn qua. Cay dugc trdng cdch xa nhau. Vin
d& 12 b8 tri voi wréi th€ ndo dé thé tich a4t chita bd ré cay
duge 1am £m 16n nhit; ddng thdi d€ tranh thim sdy, 46 sdu
vong 4m khong vugt qui 50-60cm. D6 12 dd siu bd ré
trung binh cla cidy An qud khi twdi nhd giot. Khi ciy c6
khodng cdch 5 x Sm ho¥c 6 X 6m, dién tich mit d&t phan b&
cho 1 cdy trung binh 13 30m?® hoic 36m®. Dién tich 1Am §m
khi tvéi nhé giot khéng nhd hon 35%, nghia 12 bé mit tedi
tir 10-12m*. Dua trén sy xem xét ndy va s dd lan truyén
dm, viéc b6 tri vdi nhd giot cho vudn qué nhy sau:

+ B& tri dudng 6ng don cho mdt hang ciy.

+ B4 tri dudng Ong tudi kép cho mdt hang cay. Kiéu ndy
thudng b tri d€ téi cho chudi. Mdi hang ciy ¢6 hai dudng
Ong tudi & hai phia cich nhau t¥ 1,2-1,6m. Voi nhé giot
trén dudng 6ng twdi cdch nhau tir 0,7-1,2m.

+ B4 tri vdi nhd giot vong trdn quanh ciy. Theo cich b&
trf n2y, mdi hing ciy c6 mot dudng Sng tudi. Mdi ciy c6 1
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S84 tay 1edi nudc cho nguisi tréng trot

dudng Sng nhanh nhé hon ndi tir dudng &ng t6i vdi 5-8 vdi
nhd giot quanh cay. N€u 1 ciy mdi trbng, ta c6 thé b& tri
2 vd1 d 2 phia thin cdy va cdch thin cay nr 35-40cm.
b. Liéu ligng tugi

Licu lugng twdi khi twéi nhd giot dude xdc dinh theo
cong thifc (6.6.1) nhu sau:

D = (Opg-8,)h.c.P (6.6.1)

Trong dé6:

- D: Liéu Itgng tudi (mm).

- Bpgr: St giit m 16n nhi't ddng rudng (% thé tich d5t).

- 6,: P §m ciy héo (% thé tich d&t).

- h: B9 sdu ¢6 hiéu qua ciia bd r& (mm).

- o Stfc ha thip cho phép cha lugng trit audc c6 thé sit
dung trong dit (%).

- P: Ti 1€ phdn trim mgt dit duge 1am £m.
c. Thoi gian kéo dai mét lin tusi

- Thai gian m{t 14n twéi cang dai, gi4 thanh clia hé thong
cang nhé vi hnu lrgng cung cdp & diu hé théng khong 16n.
Nhung c¢6 nhi€u y&u t5 han ché€ thdi gian wéi. P4t tho, kha
nang git nudc kém, ta phdi twdi theo nhu ciu nude ciia cay
trdng. Thdi gian twdi & loai d&t ndy thuding ti 6-10 gid. Bai
v6i dit c6 khi ning gilt nudc tGt, tir 10-18 giy. & giai doan
cin nurée nhi't, thdsi gian wéi c6 th 1en i 20-22 gid.

- Khodng cdch gitta hai 1an t6i dugc x4c dinh theo cong
thidc (6.6.2).
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Chuong VI: Phuong phdp nigi

(6.6.2)

oo

Trong d6:
+ T: Khodng céch thoi gian giita hai 1an t6i (ngdy).
+ D: Liéu lugng tu6i (mm).
+ e: Nhu ciu nuéc cla ciy tréng (mm/ngdy).
d. Luu higng twdi yéu cdu ciia mét voi nhé giot

.D%‘S (6.6.3)

I

q

Trong d6:

- q: Luu lugng tudi (/h).

- Dyyy: Lidu litgng teéi da tinh d€n higu suft i (mm
hodc /m?).
D
E

- E: LA hiéu su#t tu6i, & hé théng nhd giot E = 0,80-0,90.
Xem bing (4.4.3).

- S: Dién tich dugc tudi clia mdt vdi nhd giot (m?).

- t: Thoi gian trdi (gi3).
6.8. PHUONG PHAP TUGI NGAM TH{I CONG CHO NHUNG
NOI HIEM NUGC

6.8.1. Gidgi thiéu chung
- 3 nhitng ndi ¢6 ngudn nue bi han ché. Khi tu6i cho

-D,, =
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S3 tay 1o mide cho ngudi tring trot

ciy trdng, d€ i€t kiém nudc ta c6 thé 4p dung cdc phudng
phdp w6i phun mua hodc nhé giot nhu da gidi thidu & phin
trén vdi cdc thi€t bi hién dai. Tuy nhién twdi nhe the vén
ddu tr khé 16n, nhidu hé gia dinh khé ¢6 thé thyc hién
dudc. Dugi diy ching t6i gidi thiu phuong phip twdi
ngdm thi céng dé wéi cho nhitng dién tich nhd, ngudn
nudc twdi khan hi€m. Phuong phép tudi nay dugc 4p dung
rdt rong rdi nhanh quanh khuy vic sa mac Sahara, ndi cyc ki
thi€u nudce d€ wdi cho cly dn qud va cd rau. Phuong phép
61 ndy c6 tén goi Irrigasc.

- Nguyén ly: Nguyén 1§ cla phuong phdp 13 dva nudc
ngadm dudi d4t tryc ti€p vao viing d4t chia b6 ré cdy trong
uhd vy gidm ding ké lugng nudc tén thdt do béc hai va
céc thdt thodt khic.

- Uu diém:

+ Cho phép duy tri trong tdng ddt chiya bd ré cdy mdt
ch& d6 §m phii hop, do d6 r& cdy phét rién nhanh, ciy sinh
trudng vi cho ning suft cao.

+ Ti€t ki€ém duge nwdc tudi so véi phuong phdp tudi
mit vi trdnh dugc tdn tha't do b6c hoi trén mit va thim
sdu. Lugng nude tudi chi bing 15-20% so véi tudi mit
c8 dién.

+ Gi4 thanh ddu ur thip, vat lieu d& tim, k¥ thudt twdi
don gidn, dé st dung.

Xem bdng (6.8.1) So sinh mét s§ chi tidu giita hai
phuong phip thidi.
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Chuiong VI: Phuong phidp tudi

Bdng 6.8.1. So sdnh chi tiéu giiza hai phuong phdp tudgi

Chi tidu Tudi miit cf di€n | Twdi ngdm thid cong
S8 cay tréng 450 450
Nudc twdi mdt tadn 9600 1it 1346 lit
Pham vi hoat déng 60m 60m
Thai gian widi 2 i 8 phit 20 phiit

Ngudn: Mamadou Sissoko - Vién SAHEL - 1996.

6.8.2. Ciu tao cia thi€t bj tudi (xem hinh 6.8.1)
Thi€t bi d€ tudi 12 mét Sng din bing chit déo. Ong nay
g6m hai bd phan:

a. Phéu giit nudc & phéin trén cia h¢ thong

Thudng duge 1am bing chit déo hoic ng nhya chiu
dugc sifc néng clia 4nh ning mit i, cé dang hinh phéu
cut véi dung tich chifa khodng 1 lit nuéc.

b. Thén 6ng bang nhya gidng nhu éng nuc

Pudng kinh &ng khodng 10cm; chiéu dai 8ng tir 0,45-
1,2m tiy theo chiéu dai bd r& ma ta mudn tudi. P4y 6ng han
kin d€ nudc khong rd ri. Trén thin &ng ta duc c4c 13 nhd aé
khi tw6i nudc tiY 6ng thim vao dit. Can luvu ¢ 13 mat do 16
duc theo chiéu dii 6ng phu thudc vio y&u ciu nudc clia ciy
trong va dic tinh dat: Khi nhu c3n nudc ctia ciy I6n, ta duc
nhiéu 15 hon. O phia trén Sng gin mit d&t, c6 thé duc nhiu
15 hon so vdi phian dudi ciia 6ng. Vi cdy 4n qui, khodng
céch c4c 15 12 10cm, v6i rau mau 3-5cm 12 thich hgp.
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S8 tay 1udi nudc cho ngudi iréng trot

6.8.3 Ky thudt lip dit va tusi nusc
a. Ky thugt ldp dgt

- C4m coc, d4nh ddu vi tri cdn chén 6ng.

- P20 16 1ip ng twéi: G vi trf ddnh d4u ta dio mo6t 13. Tt
nhit nén ding khoan d4t dé dao. L3 dao phai c6 kich thudc
bing v8i ng twéi. DAt 14y it 15 1&n dugc cho vio trong dng.

- Lép 8ng d3 1&n ddy dat vio 15. Trong qué trinh Mp dat
Sug cin chd y:

+ Giit cho phéu nim cin d8i trén mit dat.

+ Vita giif thing Sng ddng vira 1&n d&t bui va min 48 14p
kin cdc khe hd giifa thinh 16 va Sng nhwa sao cho c6 sif tiép
xiic t8t giita dudng Sng nhia vi dit xung quanh.

- Trong cdy con. Dao mdt hd sdu 25-30cm céch Sng
nhya vira 14p d3t 3-5cm r6i tréng cdy non vao d6. Chii ¥ khi
trong khéng 1am v8 bau dit bio vé bd ré cay.

b. Tugi nuoc

Sau khi trong cay ta tudi ngay vao phéu giit nudc va gdc
cay d€ tao mdt méi trudng Im gidta phéu nudc va ciy con.
Trong tén ddu mdi ngay twéi phéu 2-3 lit nude. Sau d6 cit
2 ngay i 1 lit vao phéu. Theo d6i d6 £m dat d€ didu tict
ch€ @5 tudi thich hgp. S& di goi 13 twdi ngdm thd cong vi
khi tsdi ra diing tay r6t nude f thilng twdi vio phéu.
6.8.4. Thi&t bj va vt lid¢u cdn thiét

- Khoan d4t: Dang d€ dao 16, c6 thé dat 1am tai céc
xudng cd khi dia phuong.

- Ong nhya c6 gdn ph&u giif nuéc, trén thin &ng duc 13.
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Chueng VI: Phiong phdp tutcdi

Nén dit mua & cic cd 56 san xuit Sng nhya. Trong trudng
hop khé khin ta ¢6 th€ mua &ng nhya ban sfn va ty 1am
phé&u. Phéu giit nudc ¢6 thé 13 phin Sng dinh Lién véi thin
nhd cao trén mit dat.

- &

A

'.'_.-_,!‘j;"
ot 1
ufv
j.
e ) 'Ol""- e o B
. “ .
N -
.
. .
i

Hinh 6.8.1. Thiét bj tudi ngdm thi cong

- Thing tu8i biing to6n hodc nhya, dung tich 8-10 lit
khéng voi sen.

- Xe bd kéo d€ vin chuyén mtdc.

- Mot dé€n hai thiing phuy chifa nwdc, dung tich 50-100
lit thy theo dién tich tudi.

- B€ trit nuéc néu ngudn nudc 1A tr gi€ng ddo. Kich
thudc bé tir 0,5-1m* di tich nude hing ngay d& tudi.
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TUGI NUSC CHO NGUOI TRONG TROT
NGUYEN NGOC NAM - Bi¢n soan

NHA XUAT BAN THANH HOA

248 Tran Phu, TP.Thanh Hoa: Tel: 037.720399-723797
Fax: 037.853548; Email: 037.853548

Chiu trach nhiém xudt ban:
BUI CAQ TIEU

Bién tap: THU TRANG
Trinh bay &bia, sla ban in:
TRUNG TAM XUAT BAN SACH VA TAP CHi

In 1.000 cuén, khé 13 x 19cm tai Xudng in NXB Van hoa Dan téc
Giay dang ky KHXB s&: 278-2007/CXB/2-27/ThaH ngay 22/4/200
Quyét dinh xuat ban s6: 554/QD-ThaH ngay 12/7/2007

In xong va nop luu chiéu Quy Ill nam 2007.
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