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Wood fiber is an important ingredient in wood structure and in the
production of paper, pulp, and fiberboard. In this study, fiber lengths
of 5-year-old Acacia auriculiformis of clone Clt43 were examined
both in near the pith and near the bark at height of 1.3 m above the
ground. The results of study showed that the mean of fiber length near
the bark (1.32 mm) was significant (P < 0.05) higher than that near
the pith (1.11 mm). Stress wave velocity and air-dry density were two
indicators that can be used to predict wood fiber length. However,
when used separately, the level of predictability was not high. When
using these indicators together, the ability of predicting fiber length
was significantly increased with a coefficient of correlation of 0.84 (P
< 0.001). This result suggests that stress wave technique may be used
in combination with wood density in rapid prediction of wood fiber
length of Acacia auriculiformis before processing paper, pulp, or
fiberboard.
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TU KHOA

Keo 14 tram

Soi go

Khéi lugng thé tich

Van tdc truyén song tng suit
MOEy

Soi go la thanh phan quan trong trong ciu tao gd va trong cong nghé
san xuat gidy, bot gidy va vén soi. Trong nghién ciu nay, chiéu dai
sqi gd cua Keo la tram 5 tudi thuoe dong Clt43 dugc kiém tra & vi tri
gan tam va gan vo tal chiéu cao 1, 3 m. Két qua nghién ctru di chi ra
rang, chiéu dai soi gd trung binh gan v6 (1,32 mm) la cao hon 3 rang
(P < 0,05) so véi chiéu dai soi gb trung binh & vi tri gan tam (1,11
mm). Van téc truyén séng ung suat va khéi lugng thé tich 1a hai chi
s6 ¢6 thé duoc sir dung dé du doan chiéu dai soi go. Tuy nhién, khi
su dung riéng biet thi mirc d6 du doan 1a khong cao. Khi st dung két
hop hai chi s6 nay, khd ning du doan chidu dai soi gd da ting 1én
dang ké vai hé s6 twong quan la 0,84 (P < 0,001). Két qua nay goi y
rang, cong nghé song tng suit c6 thé duoc st dung ket hop véi khéi
lwong thé tich gd trong du doén nhanh chiéu dai sgi gb phuc vu cho
viéc loc ngudn nguyén liéu gb Keo 14 tram trudc khi san xuat gidy,
bot gdy hay vén soi.
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1. Giéi thiéu

Keo l4 tram c6 tén khoa hoc 1a Acacia auriculiformis A. Cunn. ex Benth. phan bé ty nhién ¢
Australia, Papua New Guinea va Indonesia. Keo la tram thugc loai cay sinh trusng nhanh, c6 kha
ning ¢ dinh nito va phu hop voi nhleu vung sinh thai [1]-[3]. G cua Keo 14 tram thuong dugc
sir dung trong san xuat gidy va bot glay, van nhan tao, hay trong cac san pham cau tric [4]. O
Viét Nam, cac nghién cuu cai thién giong Keo la tram chu yeu tap trung vao viéc tim ra nhing
Xuat xu ¢6 kha nang khang sau bénh, sinh truong tt va nang suat cao [5]. Cac nghién ctu chon
glong Keo la tram dya trén cac tinh chat gb con han ché, trong khi d6 chat lugng go méi la san
pham mong mudn cubi cung cua nguoi san XUt va tiéu dung. Do do, cac tinh chat gé cua Keo la
tram can duoc nghién ciru dé phuc vu cho viéc chon gidng hoic lai tao.

Soi g6 la mot thanh phan quan trong cau tao nén gd. O gd 14 rong soi gd chiém khoang 15 —
60% thé tich gd; trong khi do, & gd 14 kim sgi gd (quan bao) chiém ty I¢ trung binh 90% thé tich
cay [6]. Soi gd la té bao vach day, ruot nho, hinh thoi dai, hai dau nhon xép theo chiéu doc than
cay. Khi cay con song, chirc niang chu yéu cua soi go la glup cho cay ding viing va chiu lyc tac
dung tir bén ngoai [7]. Trong cong nghiép san Xuit gidy va bot glay hoic san xuat van soi, chleu
dai sgi go dong vai tro quan trong dén chit lugng cua san pham. Ngudn nguyén liéu c6 soi go
cang dai, chat luong san pham cang tét. Do do, nghién citu chon lya dwoc cac loai cay co chiéu
dai soi tét hodc phuong phap du doan nhanh duoc chiéu dai soi tir ngudn nguyén liéu di khai
thac trudc khi dua vao san xuat Ia rat can thiét phuc vu cho nganh céng nghiép ché bién gd.

Muc tiéu caa nghién cttu ndy nham kiém tra su bién doi chiéu dai soi g6 Keo 14 tram theo huéng
ban kinh & vi tri gan tam va vi tri gan vo. Tur két qua dat duoc, kha nang du doan nhanh chiéu dai
sgi go bang cong ngh¢ song ang Suat ciing duoc kiém tra thong qua tinh toan twong quan giira
chiéu dai soi gb véi van téc truyen song ung suat. Két qua nghién cau s& cung cap cac thong tin
hiru ich cho nhirng nha san xuat lién quan dén chat lugng ciia soi gd nhu gidy, bot gidy hay vén soi
trong qua trinh danh gia, phan loai nguon nguyén liéu Keo I tram tai khu vygc nghién ctu.

2. Phwong phap nghién ciru
2.1. Péi twong nghién ciru

Dbi twong nghién ciru 1a ring trong khao nghiém gidng Keo 14 tram cua Vién Khoa hoc Lam
nghiép Viét Nam tai Trung tdm Khoa hoc LAm nghiép viing Bic Trung Bo, tinh Quang Tri trong
tir thang 12/2015. Pay 1a dong Keo di duoc cong nhan 1a tién bo ky thuat theo quyét dinh s6
2763/QD-BNN-LN ngay 01 thang 10 nim 2009 cua Bo Nong nghiép va Phét trién nong thdn, c6
kha ning sinh trudng nhanh, chdng chiu sdu bénh va chiu han tot. Trong nghién ctru nay, 05 cay
mau Keo l4 tram tir dong Clt43 duoc thu thap dya trén mot sé dic diém nhu than thing khong
phan canh sém, khong c6 cac biéu hién sau bénh, khuyét tat vao thang 12/2020. Puong kinh tai
1,3 tinh tir mat dat (duong kinh ngang nguc) va chiéu cao vt ngon duge do cho mdi cdy mau.
Trong nghién ctru truéc [8], ching t6i da nghién ctu trén cung 5 cay mau céc tinh chat: Van téc
truyén song tng suat trong go (stress wave velocity - SWV), khdi lugng thé tich (air-dry den3|ty
— AD) va mé dun dan hdi udn tinh dong luc hoc (dynamic modulus of elasticity - MOE,) - gia tri
dugc tinh toan thong qua su két hop cua van téc séng ung suit va khéi lugng thé tich boi cong
thare: MOEg = AD x SWV?2 (1). Dir liéu cua cac thong sb trén duoc trich xuat tir nghién ctu
trudc [8] nhu trinh bay trong Bang 1.

2.2. Phwong phdp nghién ciru

Dé nghién ciiu su bién doi chiéu dai soi gd (fiber length — FL), tr cc mau gd 6 kich thudc
20 (xuyén tam) x 20 (tiép tuyén) x 300 (doc thé) mm duogc xé tai cac vi tri gan tam (R1) va gan
vo6 (R2) & chiéu cao 1,3 m tinh tur mat dat dé do van tbc truyén song ang suat (SWV), khoi 1uong
thé tich (AD) va mé dun dan hdi uén tinh dong luc hoc (MOEq) trong nghién ctu truéc [8], cac
mau gd co kich thudc 20 (XT) x 20 (TT) x 20 (DT) mm duoc cat ra tir phan g& khdng bi pha
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huy dé do chiéu dai soi gd. Tong So 20 mau g6 tir 5 cdy mau (2 mau gan VO VA 2 mau gan tam tur
m01 cdy) dugc su dung. Mot lat g6 mong day 0,5 mm duoc cit theo chiéu tiép tuyén tai trung tam
moi mau, sau d6 dugc ngam trong dung dich HNO; + Nuéc cat véi ti 16 1:1 va 6g KCIOs trén
100 ml dung dich trong 7 ngay. Tiép theo, céc lat gd d6 dugc rira bang nuéc sach va tién hanh
phan ly (Hinh 1). C4c sgi g6 dwoc nhuém mau bang dung dich Safranin, sau d6 dua cac soi go
Ién lamen va quan séat bang hé thong kinh hién vi huynh quang (Olympus IX53P1F) sin c6 tai
Phong thi nghiém Vién Nghién ciu va Phét trién Lam Nghiép, truong Pai hoc Nong Lam, Dai
hoc Thai Nguyén. Anh cua cac soi gb dwoc chup lai va chiéu dai cua 30 sgi gd (con nguyén ven,
khong bi dat gay) tir mdi mau duoc do bang phan mém ImageJ. Gia trj trung binh cua 30 soi g&
duoc xem la chiéu dai trung binh soi tai mdi mau. Téng s 600 soi gd duoc do tir 20 mau gd.

Béng 1. Thong tin duwong kinh, chiéu cao, van tac truyén séng iing suat (SWV), khai hegng thé tich (AD) va

mé dun dan héi uén tinh déng luc hoc (MOEy) [8]

Cay D13 (cm) Chiéu cao (m) SWV (m/s) AD (g/cm?®) MOE4 (GPa)
1 10,48 13,05 4226 0,53 9,49
2 11,62 13,22 4167 0,47 8,10
3 12,23 13,70 3963 0,61 9,64
4 12,71 13,87 4019 0,61 9,83
5 11,34 12,15

4048 0,59 9,70

Hinh 1. Qué trinh thuc hién thi nghiém do chiéu dai soi gé Keo I4 tram

2.3. Phuwong phdp xir Iy so ligu

Céc phan tich théng ké (gia tri trung binh, d6 Iéch chuan, twong quan) trong nghién cltu nay
dugc thuc hién bang phan mém R _(phién ban 3.2.4.). Trong do: T-test dugc su dung dé phan tich
so sénh chiéu dai soi g6 & vi tri gan tam va vi tri gan vo; Phan tich phuong sai ANOVA dé kiém
tra su khac biét chiéu dai soi gd giira 5 cy mau.

3. Két qua va ban luan
3.1. Sw bién d@éi chiéu dai sei go

Hinh 2 12 anh chup c4c soi gd ¢ Vi tri gan tam va vi tri gan vo ¢ cdy mau s6 2. Bang 2 trinh
bay gla trj chiéu da| soi gd & vi tri gan tam, vi tri gan vo va gia tri trung binh chiéu dai soi gd 6 5
cay mau. O vi tri gan tam, chleu dai soi go trung binh 1a 1,11 mm bién dong tir 0,98 mm (cay 2)
dén 1,16 mm (cy 5). O vi tri gan vo, chiéu dai soi gd bién dong tir 1,18 mm (cay 2) dén 1,41 mm
(cay 3) vai gia tri trung binh tir 5 cay la 1,32 mm. Gia tri trung binh chidu dai s0i go & mai cay la
gia tri trung binh chiu dai 60 soi gd (30 soi gin tdm va 30 soi gan vo). Chiéu dai soi g trung
binh tir 5 cay mau l1a 1,22 mm.
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Hinh 2. Anh sei gé ¢ vi tri gan tam (tréi) va vi tri gan v (phdi) ¢ cay s6 2

Bang 2. Gia trj chiéu dai spi g6 (mm) ¢ vi tri gan tam, gan vé va gia tri trung binh madi cay

Vi tri ban kinh

Cay S0 St Gan tam (R1) GAnvé (R2) Trung binh
Cay 1 120 1,150 + 0,10 1,300 £ 0,10 123+ 012
Cay 2 120 0,980 + 0,09 118@ + 0,13 112+ 0,15
Cay 3 120 1110 + 0,13 141@ + 0,11 126+ 019°
Cay 4 120 1,09 + 0,10 1320+ 0,12 122 +0.16°
Cay 5 120 116 + 0,12 1.36@ + 0,13 1,26 + 0.16°

Trung binh 600 1,11® + 0,12 1,32@ + 0,14 1,22 +0,17

Chii thich: Chit cdi nhé khdc nhau trong ngodc don theo hang ngang chi sw khdc biét giita vi tri gan tam va vi
tri gan vo,; chir cai nho khdac nhau sau do léch chudn theo chieu doc chi sy khac biét gitia cac cay.

Két qua phan tich so sanh (T-test) da chi ra rang, chicu dai soi g6 & vi tri gan vo cao hon rd
rang (P < 0,05) so véi chiéu dai soi gd & phan gan tam (Hinh 3). Véi kién thirc cua ching i, cho
dén nay chua c6 nghién ciru ndo & Viét Nam diéu tra vé su blen d6i chiéu dai soi gb Keo Ia tram
theo hudng tir tdm ra vo. Tuy nhién, da c6 nhitng bao céo vé sy bién doi chiéu dai soi gd & Keo
tai twong va Keo lai. Duong Vin Poan va Nguyén Tu Kim [9] da bao céo chiéu dai soi gb Keo
tai trong 10 tudi trong tai Thai Nguyén & vi tri gan tam 12 0,52 mm va & vi tri gan vo 12 0,74 mm.
Nguyén Tir Kim va cong su [10] da bao cao chiéu dai soi gb trung binh cua cac dong Keo lai 8
tuoi trong tai Ba Vi, Ha Noi dao dong tir 0,86 — 0,93 mm. Trén thé gi¢i da c6 nhiéu cong trinh
bao cao vé sy bién ddi chiéu dai Soi g6 Keo 4 tram. Cu thé, Chowdhury va cong sy [11] da diéu
tra vé sy blen ddi chiéu dai soi go Keo 14 tram trong tai Bangladesh. Céc tac gia da bao cdo chiéu
dai soi gd 1a ting dan tir tm ra vo vai su bién dong trong khoang 0,89 mm dén 1,06 mm. Jahan
va cong su [12] ciing bao céo chidu dai sgi gd Keo 14 tram c6 xu hudng ting dan theo hudng béan
kinh tir vi tri gan tam (0,73 mm) dén vi trf gan vo (0,91 mm).

Két qua phan tich phuong sai ANOVA ciing chi ra rang c6 su khac biét rd rang chiéu dai soi
gd trung binh giita 5 cdy mau dugc quan sat trong nghién cuau nay (Bang 2). Ket gua nay la tuong
tu voi bao cao cua Chowdhury va cong su [11]. Su khac biét vé chiéu dai soi gd giira cac cay goi
Y rang chleu dai soi go Keo la tram dong Clt43 phu thugc vao tung cay. Néu du doan duoc chiéu
dai soi gd ngay trén cay ding thi ¢ thé lua chon dwoc cay b me c6 chiéu dai soi tot phuc vu cho
cdng tac chon gidng hozc lai tao gidng.
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FL (mm)

R1 R2

Hinh 3. Sir bién doi chiéu dai sei go ¢ vi tri gan tam (R1) va v; tri gan vé (R2)
(VTBK: V; tri ban kinh; FL: Chiéu dai soi gd)

3.2. Khd nding dw dodn chiéu dai sei gé bang cong nghé séng ing sudt

Pé xac dinh dwoc chiéu dai soi gd, phuong phap su dung hoéa chat dé phan tach nhu trong
nghién ciru nay hay con goi 1a phuong phap truyén thong thuong rat ton kém kinh phi vat tu, thoi
gian va nhan lyc. Do d6 tim ra cac phuong phap dé cé thé dy doan nhanh duoc chiéu dai soi gb
rt dugc quan tam. Cong nghé séng ang suét la mot trong cac cong nghé duoc sir dung dé dy
doan nhanh cac tinh chét gd, dic biét 1a tinh chét co hoc; tuy nhién, no ciing duoc nghién cuu dé
danh gia kha nang dyu doan chiéu dai SOI go. Trong nghlen ctru nay, moi tuong quan gitra van tbc
truyén song &ng suit va chiéu dai soi go trong 20 mau g6 Keo 14 tram duoc kiém tra. Hé s6 tuong
quan dwong dugc tim thay giira chiéu dai soi gd va van téc song ng suat tuy nhién muc d6
tuong quan l1a thip (r = 0,43; P <0 ,05) (Hinh 4). Két qua nay goi y rang, néu dung van téc song
{rng suat dé dy doan chiéu dai soi g& Keo 14 tram dong Clt43 Ia hiéu qua thap.

1,80

1,52

[
T 124 ® ... e®
T 0,96 o
y = 0,0003x - 0,0209
0,68 r=0,43"
0,40
3600 3800 4000 4200 4400 4600
SWV (m/s)

Hinh 4. Twong quan giira chiéu dai sei g6 (FL) va vdn téc séng ing sudt (SWV)

Khéi luong thé tich 1a mot chi sé thuong duge dung dé dy doan cac tinh chat gd bai vi n6 dé
dang tinh toan duoc (12 ty s6 khéi luong va thé tich cua mau gd can do). Trong nghién citu nay
chung t6i ciing klém tra mirc do twong quan giira gia tri chiéu dai soi go va khéi lugng thé tich
trong 20 mau go Keo 1 tram. Két qua nhu duoc trinh bay trong Hinh 5. Hé s6 twong quan giira
chiéu dai soi va khdi lwong thé tich 1a 0,54 (P < 0,01). Ket qua nay chi ra rang, chiéu dai soi gd
Keo I4 tram & dong Clt43 c6 thé dugc du doan bang chi s6 khdi lwong thé tich thong qua phuong
trinh tuyén tinh y = 1,1142x + 0,6018, trong d6 x la gié tri khbi lwong thé tich gd & d6 4m 12%, y
1a chiéu dai soi gd. Tuy nhién, mirc d6 chinh xac 1a & muc do trung binh (r = 0,54).
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Hinh 5. Twong quan giira chiéu dai sei gé (FL) va khéi lirong thé tich (AD)

Trong nghién ctru trude, chung toi da sir dung cdng nghé séng wng suat dé du doan cac tinh
chét co hoc gd [8]. Két qua da chi ra rang, su két hop cua khdi lwgng thé tich va van toc séng tng
suat théng qua tinh toan gia tri mé dun dan hoi udn tinh (MOEq) nhu ¢ cdng thie 1 da cho két
qua du doan mé dun dan hoi udn tinh (MOE) t6t hon nhiéu so véi khi chi s dung mét yéu tb van
téc song tng suat hoac khdi lugng thé tich. Trong nghién ciu nay, chung toi ciing kiém tra kha
ndng dy doan chiéu dai soi gd bang gia tri MOEs. Két qua nghién ciu chi ra rang, hé s6 tuong
quan gitra MOEq va chleu dai soi go la rat cao (r=0,84;, P <0,001) (Hinh 6). Két qua nay da chi
ra rang, chiéu dai soi go c6 thé duoc dy doan t6t cho go Keo 14 tram ¢ dong Clt43 khi co su két
hop gitra gié tri van toc truyén séng ung suat dugc do bang thiét bi Fakopp va gia tri khdi luong
thé tich. Do d6 cong nghé séng ng suat co thé duoc sir dung (cing vai gia tri khéi luong thé
tich) dé lya chon nguon nguyén ligu gb ¢6 chiéu dai soi g6 cao phuc vy cho cong nghiép ché bién
van soi hodc bot giay. Cac nghién ctu tiép theo can dugc thyuc hién dé kiém tra méi lién hé gitra
van téc truyen song ung Suét trén cdy duang va chiéu dai soi gd dé c6 thé ra chon duoc cdy bd
me ¢ chiéu dai soi gd t6t phuc vu cho cdng tac nhan giéng hozc lai tao.

1,80
1,52

T 1,24 -"0

5 K A

7' 0,96 L)

y = 0,0953x + 0,3285

0,68 r=0,84""
0,40

400 600 800 1000 12,00 14,00
MOEd (GPa)

Hinh 6. Twong quan giira chiéu dai sei g6 (FL) va mé dun dan hoi uén tinh dong luc hoc (MOE)
4. Két luan

S bién doi chiéu dai soi g6 ¢ vi tri gan tam va vj tri gan vo theo hudng ban kinh dugc nghién
ctru & gb Keo la tram 5 tu6i dong Clt43. Két qua nghién cau chi ra rang, chiéu dai soi gb ¢ gan
V6 14 cao hon 13 rang co y nghia thong ké so véi chiéu dai sgi gé ¢ vi tri gan tam. Ciing c6 mot su
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khéc nhau rd rang vé chiéu da| Soi go trung binh gitra cac cay g6 Keo la tram. Chiéu dai soi gb c6
thé dugc du doan bang chi sé van téc truyén séng ng suat hogc gié tri khdi lugng thé tich, tuy
nhién mutc do chinh xac 1a khéng cao. Khi sir dung ddng thoi ca hai gia tri nay théng qua tinh
toan gia tri m6 dun dan hoi udn tinh dong hyc, mic d6 chinh xéac khi du doan chiéu dai soi 95
tang 1én dang_ ké. Két qua cua nghién ctu nay c6 thé dugc tng dung trong viéc loc cac nguon
nguyén liéu gd c6 chiéu dai soi gb cao trong san xuit van sgi hoic bot gidy.
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