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IMGHIEN CLTU MOT SD OAC DIEIVI SIIVH LY 5IIVH SAIXI 
CA TREIXI BALI {Ompok bimaculatum B l o c h , 1 7 9 7 ) 

Le Van LenhS Tran Kim Hodng^, D$ng Th^ Lyc'. Lfi Anh Tu&î  

T6MTAT 

Nghien cuu mot sd dSc diem sinh ly smh san ca tren bau {Ompok bimaculatus) dua tren 100 miu ca dupc 
diu Uen dia ban tinh An Giang trong miia vu ca sinh san. Cac miu duoc phan tich tai phong thi ngbiem 
Tniong Dai hoc An Giang vol cac chi ueu nhu s6 luong hong cSu, ty 1§ huyet cau, ham lirpng protein trong 
CO, gan va ham lugmg vitellogenin nham muc dich cung cap du lieu khoa hpc sinh ly sinh san cua loai ca 
nay. Ket qua nghien cuu cho thay gia trj ciia cac chi tieu sinh ly sinh san cua ca tren bdu cai co su bien 
dpng, cu th^ la so Iuong hong cau dao dong 1,21 - 2.82 (10" te bao /mm^; ty le huyet cau dgt 16,85 - 37,76%; 
the ti'ch trung binh hong cau 106,92 -193,13 um ;̂ protein trong ca 10,01 -16,00 mg protein /mg miu tuoi; 
protein trong gan 23,70 - 31,29 mg protein /mg mau turn; ham luong vitellogenin 60,78 -121,17 pg ALP /ml 
huy^t tuong; cac chi tieu sd linjmg hong cau, ty le huyert du, the tich trung binh hong cdu, protein trong co, 
trong gan va ham lugng vitellogenin a cac giai doan trong buong tnmg ddu khac bi^t thong ke co y nghia 
(P<0.05). Ddi vdi ca due. sd lupng hong cau dao dong 2.40 - 3,71 (10'" t̂  bdo /mm^; ty le huyet cAu dgt 25,29 
- 33,14%; th^ U'ch trung birdi hdng cau 86.12 -105,87 pm'; protem trong co 11,35 -14.79 mg protein /mg miu 
tuoi; protein trong gan 19.16 - 27,96 mg protein /mg miu tuoi &kn kh^c bi^t thong kg cd y nghia (P<0,05) 
giira cac giai doan cua budng Unh. 
Tir khda: Ca wen bau, Ompok biniaculatus. smb ly smb san. vitellogenin. 

Ca tren bau {Ompok biniaculatus) la loai ca nuoc 
ngpt ban dia quen thudc vdi nguoi dan ddng bang 
sdng Cuu Long, chat lupng thit thom ngon nen rat 
dupc ua chudng. Nguon ca chii yeu dupc danh bat tir 
lu nhien bang nhidu phuong phap khac nhau. Kich 
thuoc ca khai thac trung binh 17 - 30 cm [10, 12] va 
ldn nhal la 50 cm 19J. Tuy nhien, do nhi^u nguyen 
nhan Idiac nhau. ciing vdi d nhiim mdi truong da tac 
dpng xau d^n dieu kien song cua nhi^u giong loai 
thuy san. bieu hien ro nhat la san luong khai thac 
ngay cang giam sut (trong dd cd ca tren bau), trong 
khi nhu cau con nguoi ddi vdi loai thuc pham nay 
ngay cang cao va hien nay dang cd nhieu boat dpng 
bao tdn va phat tnen nguon lpi thuy san nay. Do do. 
viec san xudt gidng ca tren bau trong giai doan hien 
nay la tiiuc su can thiet Chinh vi vay nghien cuu mpt 
sd dac diem sinh ly sinh san ca tren bau dupc thuc 
hien vdi muc tieu co sd lieu khoa hoc ve sd lupng 
hong cau. t\ le huyet cau, the tich hdng cau. ham 
lupng protein trong co, ham lupng protein trong gan 
va ham luong vitellogenin cho loai ca nay. 

Trutmt: Dai hpc An Giang 
" Truimg Dai hpc Nha Trans 
Email: lvlenh@aeu.cdu vn 

114 NONG NGHIEP VA PHAT 

2 . PHUDNG PHAP NGHBU CUU 

2.1. Dia di^m vd thdi gian Ihyc hi^n 

Dia diem thu mSu ca: Ca ti'en bau duoc thu tir 
cac dong cha, dat lu, don tir nguoi dan h-en dia ban 
tinh An Giang. 

Thoi gian thuc hien nghifin cuu: tiJ thang 
01/2018 den thang 12/2018. 

2.2. Phuong phap nghi&n cuu 

2.2.1. Phmmg phap tim miu 

Cac miu ca ti-en bau dupc thu ti'ong miia sinh 
san cua ca ngoai tu nhien d^ co du cac giai doan phat 
tnen ciia tiiyen sinh due, thu miu tir tiiang 6 d^n 
tiiang 10 nam 2018. Vd, mdi giai doan phat ti'ien 
tuyen sinh due cua ca, viec khao sat duoc ti^n hanh 
P-en 10 ca die, bao gdm 60 miu cho ca cai va 40 mdu 
cho ca dpc. Mau ca duoc thu. giu song va chuydn v^ 
Phong till nghiem Tmong Dai hoc /V, Giang Timg 
ca tiie duoc can khdi lupng va do chieu dai. Sau khi 
dupc can, do ca men dupc thu niau mau. Miu mau 
dupc thu til dpng mach cuong duui bang Png ti^m dl 
phan tich cac chi tieu gom sd luong hong cdu tv te 
huyet cau (hematocrit), tiie lich hong c J ' b ^ m 
lupng protein trong co va gan, ham liiong nhn^nh!^ 
protein ti-ong huyet tuong (Vitellogenin^ ^ >T 
ca de xac dinh gidi tinh va cac gia At.^n T 

'̂-̂  "'§n Phat trien 
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ciia tuy^n sinh due (TSD). Miu TSD dupc phan tich 

m6 hpc nham xac dinh giai doan phat trien ciia 

budng tnmg hay buong tinh. 

2.2.2. Cac chi tiiu phan tich 

- So lupng hdng can H (10^ te bao /mm^ = C x 
200x5x10. 

Trong do: C la tong sd hdng ciu de'm dupc trong 
5 viing d dem; 200: so lan pha bang; 5: de cd dien 
tich mm'; 10: de cd the tich mm^. 

- i y le huy&t cau (hematocrit, %): dupc xac dinh 
tiieo phuong phap cua Larsen va Snieszko (1961; 
trich bdi Dd Thi Thanh Huong va Nguydn Van Tu, 
2010) [2]. 

• Thi tich trung bmh hdng ciu MCV (pm^ = 10 
x Ity 1$ huyet ciu (%) /so lupng hdng cau (10^/mm^. 

- Prolein trong co va gan ca duoc xac dinh tiieo 
phuong phap cua Lo\vn- et al. (1951) [7], sir dung 
Bovine serum albumin (BSA, Sigma) Iam dudng 
chuan. 

- Ham lupng vitellogenin dupc xac dinh tiiong 
qua ham lupng phosphate protein trong huyet hrong. 

Phosphate protein trong huyet tirong = pg ALP 
/niL huyet tirong : mg protien /mL huylt tiJong = pg 
ALP: mg protein. 

- Xac dinh cac giai doan TSD bang each quan sat 
true tilp hinh thai TSD dua theo thang 6 bac cua 
Xakun va Buskaia (1968) [14] va ket hop voi lam tieu 
ban to chuc mo hpc dua theo phuong phap cua 
Drury va Walhngton (1967) [1] va Kieman (1990) 
[5]. 

Hinh 1. L^y mau ck vk bu6ng dim mdu Neubauer 

phin mem SPSS 22.0. Cac khac biet dupc danh gia 

cd y nghia o muc P<0,05. 

3 . KET QUA VA THAO LUAN 

3.1. Biln ddi ty I^ huylt c^u (Hematiicrit), sd 
lupng hdng d u va thi tich tnmg bmh hdng elu 
(MCV) theo cac giai doan phit triln cua tuyIn sinh 
due cd tren bau 

Bdng L Ty 16 huylt cdu, s6 lupng hdng cau va thi tich trung binh hong cau 6 cac giai doan phdt triln ciia 
tuyln sinh due khdc nhau ciia cd tr^n bau 

2.3. Phdn tich sd li^u 

Tat ca cac sd lieu dupc thu thap, tinh toan gia tiri 
tmng binh bang chuong trinh Excel 2013. Cac s6 lieu 
diroc tinh toan gia tri trung binh, dp lech chuan va 
phan tich ANOVA, tim sir khac biet giira cac tiling 
binh giai doan bdng phep thu DUNCAN su dung 

Giai 
doan 
tuyen 

sinh due 
HI 
III 

rv-v 
VI 

Ty le huyet cau 
(%) 

Ca cai 
(60 mau) 

37,76±0,50'' 
35,48+1,04" 
26,91+0,94' 
16,85+2,06° 

Ca dire 
(40 mau) 

25,29+0.35" 
28,93±0,68' 
33.14±0,81' 

S6 Iuong hOng cdu 
( lO' tebao/mm^ 

Cacai 
(60 mSu) 

2.10±0.1l' 
2.82+0.08'' 
2,57+0,08' 
1,21±0,I4" 

Caduc 
(40 mau) 

2,40+0,11' 
3.36+0.12'' 
3,71±0.09' 

The tich tmng binh hong cau 
(nm') 

Cacai 
(60 mau) 

193,13±10,63'' 
125,97±6.55' 
106.92±6,97' 
139.31+7,92' 

Ca due 
(40 mau) 

105,87±4,29'' 
86,12+3,63' 
89,20+2,14' 

Cac gia tri thi hien la gia tii trung binh ± dd lech chuan; cac gia tii tren cung mot cdt chua cac ky tu 
gidng nliau la khac biet khdng co y nghia (P>0,05). 

Kit qua phan tich mau ca tren biu b bang 1 cho 
thay ty le huylt cdu (hematocrit, %) a ca tren bau cai 
dao dpng ti-ong khoang 16,85 - 37,76%, cao hon ca 
dire dao dpng frong khoang 25,29 - 33,14% giira cac 

giai doan cua luyen sinh due khac biet co y nghia 
thdng ke (P<0.05). Chi tieu ty le huyet ciu hi anh 
huong boi su phat trien cua tuyen sinh due tren ca cd 
tren biu cai va due. Theo Dd Thi Thanh Huong va 

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 11/2019 115 



KHOA HOC CONG N G H i 

Nguyin \'an Tu (2010) 12} t\' le huyet cdu tiiay doi 
theo giong loai va phuong tiiuc sinh sdng ciia ca. 
thdng tiiuong ty le huyet cdu chiim khoang 27% the 
lich mau. 

Sd lupng hdng ciu hung binh cua cd tren bdu 
cai thap hon sd lupng hong cau trung binh cd tren 
bau due theo giai doan phat tnin Uiyen sinh due va 
khdc bi^t tiidng ke c6 y nghia (P<0,05) giiia cdc giai 
doan. Sd lupng hong ciu biln dpng theo gidng lodi. 
ludi, gidi tinh, che dp dinh dudng va cdc yeu td moi 
tnrong sdng (81. So lupng hdng cdu ciia cd tren bdu 
cao hon cua cd ro phi (0.63 x 10" - 1,25 x 10'̂  te 
bao/mm'^ [15] va cd ro biln (1.43 x 10̂  - 2,84 x 10̂  
l ibao/mm^ [13] nhung tiiap hem ca doi (3,47 x 10^-
5,10 x 10" U- bdo/mmS 16] va ca nau (3,13 x 10"̂  -
4.19 X 10'' te bdo/mm^ [8|. Ca song d nuoc ngpt 
thudng CO so luong hong cau thap hon cd song 6 
nuoc lo, man; sd lupng hong cau thay ddi theo cuong 
dp trao doi chat, hoat ddng va giai doan phdt tnen 
tuyen sinh due [21. 

Bdng 2. Hdm lupng protein trong ca vd gan b cdc giai doan phdt triln tuyln sinh due khdc nhau 
ciia ca tr^n bdu 

The tich tiling binh hdng cdu cd P'en bau cai dao 
dpng 106,92 - 193.13 pm^vd cd su khac biel thing kg 
(P<0.05) giira cdc giai doan cua budng Uimg. Ddi voi 
ca due the tich tiung binh hong cau 8fi.l2 - 105,87 
nm-\ khdc biet co y nghia thdng ke (P<0,05) giiia giai 
doan III, rV-V vdi giai doan MI cua budng tinh. Thi 
tich trung binh hong elu cua cd cai eao hon ca dpc 
tren bdu theo timg giai doan phal tnen eua tuyln 
smh due. The tich trung binh hong elu cd tren bau 
cai ldn hon ea ddi (83.24 - 128.76 ^un^ [6], cd nau 
(84.88 - 103,75 ^m^ [8] va ea rd biln (121,02 -
166.10nm^ [13]. 

3.2. Biln ddi ham lupng protein trong co vd gan 
theo cac giai doan phdt triln tuyln sinh dpc ciia cd 
tren bdu 

Ham luong protein trong co va gan ea tren biu 
cai va due d cae giai doan phat trien tuyln sinh due 
khac nhau dupc trinh bay a bang 2. 

Giai doan tuyen 
sinh due 

HI 
III 

IV-V 

Protein Irong ca 
(mg protein/g mau tuoi) 

Ca eai (60 m^u) 
16.00+0.36" 
I4.36±0.66' 

Ca due (40 mau) 
14,79±0,4I' 
13.05±O,42'' 

11,98+0,40" , n.l5±0,59' 
VI 1 ni,oi±ii.4r 

Protein ti-ong gan 
(mg protein/g mau tuoi) 

Ca cai (60 m^u) 
31,29+0,76" 
28,87±0,47' 
25,97+0,32" 
23,70+0,87' 

Ca due (40 miu) 
27,96+0.40' 
23,94+1,61' 
19,16±0,89' 

Cic gia tri the hien la gia tn trung binh + do lech chuan: eic gii tn tren cung mdt cot chiia cac ky tu 
gidng nhau la khac biet khdng cd y nghia (P>a.05). 

H.Tni luong protein trong co ca U-en bau cai a cac 
giai doan phat tnen ciia buong tiling dao dong tu 
10,01 - 16.00 mg protein/g niiu tum. Ham Iuong 
protein trong co ca ti-en biu cai dat gia tin cao nhat 
khi buOng tnmg 6- giai doan Mi va dal gia tri thip 
nhat khi buong titmg 6 giai doan \1 Ham Iuong 
protein trong ca a eac giai doan cua buong trung la 
khac biet c6 y nghia thOng ke (P<0,05) giiia cac giai 
doan eua buong ti-iing. Ham Iuong protein trong ca 
ca ti'en bau cai qua cac giai doan phit tii^n ciia 
buong ti-ung thip hon so vol ci nau (54,8 - S4,l mg 
protein/g miu tiioi) |8]. ci doi (93,2 - 104.4 mg 

cai theo giai doan phat trien va khic biet co y nghia 
thong ke (P<0,05) giiia cic giai doan phat tiien cOa 
buong tinh, Ket qui ham luong protein ti-ong co ca 
ti-en bau due thap hon ea dfii (6], ci nau [8] va ca ro 
bien 113], 

Ham luong protein trong gan ca tren biu cii o 
cae giai doan cua bucing trfmg dao dong ttr 23,70 -
31.29 mg protem/g miu tuoi. Him luong protein 
trong gan ci u-en bau ca, eo su bifn dong hrong tu 
ham Iuong protein trong t. ' 
bu6ng tning. Ham lmmg ] 

ih phit trifo 
. . , . , '" i''"ng gan ca ti-en 
bau eai cung dat gia tr, cao nhat khi buOng tning a 

protein/g mau tiroi) 161 va ca ro bien (23,2 - 11,2 mg giai doan HI vi dal gii tri ihap nhat khi b t ' 
prote,n/gmiu hioi) [13], o giai doan VI. Ham luimg pjotcn ti-ong"""^ •™"* 

Ham Iuong protem ti-ong co ci h-en biu due o giai doan buong tiTing la khac bu-t ei, y t™ 1^^'^ 
cic giai do.Tn phit nien buong tinh dao dong tir 11,35 ke (P«0,05). Ham lucmg protem trong ga,^*- .'̂  "^ 
• 14.79 mg protein/,g man tuoi co huong thip hon ca biu cii thap hon so voi ca doi f'-i^ i ^ '̂̂  ^^" 

' ~ .J37,8 mg 
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protein/g mau hroi) [6], cd ndu (96,6 - 123,0 mg 
protem/g mdu tiroi) [8] vd cd ro biln (43,1 - 63,5 mg 
protein/g mdu hroi) [13]. 

Ham lupng protein trong gan cd tren ban due 
nam trong khoang ti> 19,16 - 27,96 mg protein/g 
mdu tuoi, cd xu huong giam dan theo sir thanh thuc 
ciia buong tinh, thdp hon ca cai va ham lupng protein 
trong gan ca due khdc biet co y nghia thong ke 
(P<0,05) giiia cac giai doan phat trien cua buong tinh. 
Ham lupng protein trong gan ca tren bdu due thap 
hon ca ddi [6],canau [8] va card bien [13], 

Su biln dpng ham lupng protein trong co va 
trong gan cua cd tren bdu co su khde biet so vdi ca 
ddi, cd nau vd ca ro bien co the do su khac biet vl doi 
tirpng nghien cuu (ea ddi va ea ndu song nuoc Ip, 
man; cd rd biln la ea e6 vay; ea tren bdu Id cd da tron 
s6ng 6" nuoc ngpt). Hdm lupng protein trong co va 
gan cd tren biu anh huong boi su phat trien cua 
luyen sinh due. Protein va chdt beo dong vai tro quan 
trgng trong su phat triln tuyen sinh due, trong dd 
gan la co quan du trii nang lupng chinh phuc vu cho 
qua trinh nay [4]. Khi nSng lupng an vao khdng du 
de phat triln tuyen sinh due, co the ca cd the su 
dung cdc nguon ndng Iuong co the duoc dutru (3]. 

3.3. Biln ddi hdm lupng phosphate protein huylt 
tuong (vitellogenin) cua cd trin ban cdi qua cdc giai 
dogn phdt triln ciia budng tning 
B^g 3. Hdm lugmg vitellogemn b cdc giai doan ciia 

bu6ng tning cd trin bdu (60 mdu) 
Giai doan 

bu6ng tiTJng 
HI 
III 

IV-V 
VI 

Him luong vitellogenin (pg 
ALP/ml huyi^t tuong) 

62,12+1,35'" 
101,59 + 3,23' 
121,17 + 8,78'' 
60,78 + 3,37' 

Cacgia tii the hiin la gia tri trung binh ± dd lich 
chuan: cac gia tri tiin cimg mdt cdt chua cac ky tir 
gidng nhau la khac biit khdng cd y nghia (P>0,05). 

Ham lupng vitellogenin, dupc xac dinh gidn tilp 
thong qua ham Iuong ALP cua ca tren biu cdi tang 
din theo su phdt trien eua budng tnmg tir giai doan I-
II den giai doan IV-V. Ham lupng vitellogenin ed gia 
tri tiiap nhat d" ea cd budng tning giai doan VI va dat 
gia tin cao nhat d giai doan IV-V. Hdm lupng 
vitellogenin cd tren biu dao dpng tir 60,78 - 121,17 
Mg ALP /ml huylt tuong va khdc biet cd y nghia 
tiidng k6 (P<0,05) giua cac giai doan eua buong 
tiimg. Hdm lupng vitellogenin cua ca tren bau tang 
manh tir giai doan III, day la giai doan noan bao tich 
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luy ehat dinh duong vd ldn len vl kich thuoc hay con 
dupc gpi la qua trinh tao noan hodng giup budng 
tning gia tang nhanh chdng vl kich thuoc va khdi 
lupng. 

Ket qua nghien eiiu su biln doi ham lupng 
vitellogenin theo cdc giai doan phat trien ciia buong 
tning cd ti-en bdu cao hon ca ddi (1,74 - 3,14 pg 
ALP/ml huylt tuong) [6], ed nau (1,26 - 3,12 lig 
ALP/ml huylt tijong) [8], cd ngat (4,35 ~ 8,53 ^E 
ALP/ml huylt tuong) (11] nhung thap hon ed ro bien 
(74,01 - 148.42 pg ALP/ml huyet hrong) [13]; 6 cdc 
ddi tupng ndy ham lupng vitellogenin thap d giai 
doan I, II vd dat gia tri cao nhat b giai doan IV, V. 
Ham Iuong vitellogenin ciia cd tren bau cao hon so 
vdi cd ddi, ea nau, va cd ngdt cd thi do dac diem mdi 
trudng sdng. 

4. KET LUAN 

- Ddi vdi ca tren biu cai: Ty le huylt cdu cao nhdt 
a giai doan I-II (37,76%) va thap nhat d giai doan VI 
(16,85%). sd luong hong eau eao nhat d giai doan III 
(2,82 X 10̂  te bao/mm^ va thap nhat d giai doan VI 
(1,21 X 10'* te bao/mm^, the tich tnmg binh hong 
cau cao nhat b giai doan I-II (193,13 fun )̂ va thap 
nhdt d giai doan IV-V (106,92 jim-'), ham lupng 
protein trong co cao nhat d giai doan I-II (16,00 mg 
protein/g mau tuoi) va thap nhat a giai doan VI 
(10,01 mg protein/g mau tuoi), ham lupng protein 
trong gan cao nhat a giai doan l-II (31,29 mg 
protem/g mau tuoi) va thap nhat d- giai doan VI 
(23,70 mg protein/g mdu tuoi), hdm luong 
vitellogenui eao nhat d giai doan IV-V (121,17 pg 
ALP/ml huylt tuong) va thap nhat d' giai doan VI 
(60,78 [ig ALP/ml huylt tuong). Cdc dac dilm sinh 
ly sinh san cua ca tiren bau cai thudng eao nhat d giai 
doan budng tning I-II va IV-V va thap nhat d giai 
doan budng tning VI. 

- Doi vdi ca due: Ty Ie huylt elu thap nhat d giai 
doan HI (25,29%) va cao nhat b giai doan IV-V 
(33,14%), s6 lupng hdng elu thap nhat d giai doan I-II 
(2,40 X 10̂  te bao/mm^ va cao nhat a giai doan IV-V 
(3,71 X 10'' t l bao/nim^. the tich trung binh hdng 
can thap nhat a giai doan III-IV & V (86,12 - 89,20 
pm-*) va cao nhat o giai doan I-II (105,87 fim^, ham 
luong protein trong co thdp nhat d giai doan IV-V 
(11,35 mg protein/g miu tuoi) va cao nhat a giai 
doan I-II (14,79 mg protein/g miu tiioi), hdm lupng 
protein trong gan thdp nhat d giai doan IV-V (19,16 
mg protem/g mdu tuoi vd cao nhat a giai doan I-II 
(27,96 mg protein/g miu tum). 
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STUDY ON SOME REPRODUCnVE CHARACTERISTICS OF BUTTER CATTISH 

{Ompok bimaculatusBloch, 1797) 
Le Van Lenh, Tran Kim Hoang, Dang The Luc, Le Anh Tuan 

Summary 
Sludy on some reproducUve characteristics of butler catfish {Ompok biniaculatus) was conducted in An 
Giang province based on 100 samples collected in the breeding season. All samples were analysed in tile 
laboratory of An Giang University by determmmg parameters including the red blood cells, hematocrit 
levels of prolem in muscle and liver, and levels of viicllogemn This study aims to provide scie'ntiSc data of 
reproducUve charactensUcs of Ulis species. Results showed that reproductive parameters' values of females 
were flucUialed, in which die red blood cells were trom 1.21 • 2.82 (10' cells per mml- hematocrits were 
16 SS - 37.76%: mean volumns of red blood cells were 106.92 - 193.13 vm': levels of protein in muscle were 
10.01 - 16.00 mg protein per mg samle: levels of protein m liver were 23.70 - 31.29 mg protein 
sample: levels of vHeUogenin were 60.7,s - 121.17 pg ALP per ml plasma. The parameters including the ""d 
blood cells, hematocnt, mean volumns of red blood cells: levels of protein in muscle and liver and 1 - V ^ f 
vitellogenin in ovary stages were significantly differenl (P<0.05). In males, the red blood cells w*^̂ *!̂  ° 
2.40 - 3.71 (10" ceUs per nmli: hematocrits were 25.29 - 33.14)1; mean volumns of red blood u-lls w^^ f " 

i.l2 - 105-S7 pm\ levels of prolem in muscle were 11.35 - 14.79 mg protein 
protein in liver were 19.16 
(P<0.05) by sperm stage. 
Keywords: Buner catfish. Ompok biniaculatus. reproductive charactensUcs, vitellogenin. 
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per mg sample; levels of 
17.96 mg protein per mg sample. All ol them were significamlv tliff 
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