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Relationship between endosperm cell proliferation and seed formation
in maize of different types
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2 Academy of Agricultural Sciences of Jilin Province ,Changchun,Jilin 130124 ,China)

Abstract: [Objective] The proliferation process of endosperm cell and its relationship with the correla-
tive properties of grain in filling stage were studied. [Method] The upright maize varieties Xianyu 335 and
Zhengdan 958 and the common maize varieties Changcheng 799 and Nongda 364 were chosen as the experi-
ment material. Central kernels were collected after the pollination stage, endosperm cell number, kernel
weight,filling rate, starch content, starch phosphorylase and invertase were determined, and the relation-
ship was analysed. [Result] The endosperm cell, grain weight and starch content kept increasing in the en-
tire grain-filling period and the increase appeared like an “S” shape. The endosperm cell number of corn
grain was determined on the 20" day after pollination. The endosperm cell number had significantly positive
correlation with grain weight,starch content and the filling rate of kernels. The {illing rate of kernels was

evidently affected by physiological activity of kernels. The activities of invertase and starch phosphorylase
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appeared a single peak during the filling period,and the peak in upright maize occurred later than the com-

mon maize varieties. The endosperm cell had significantly positive correlation with the activities of invert-

ase and starch phosphorylase. [Conclusion)] The endosperm cell number had significantly positive correla-

tion with the kernel weight,filling rate,starch content,starch phosphorylase and invertase. In order to im-

prove high-super yield, we must enhance the rate of endosperm cell proliferation and the filling before the

filling period,and ensure the transportation of photosynthetic production to kernels quickly and repletely.

Key words: maize; kernel;endosperm cell proliferation

R FL T AR Y 8000 ZE A, EOK
JR L0 AR 1 S TR IR L A0 I Y 20 A A AR i R T
B SR L DRI L 40 R 4 e 7 L B A SR SR B
T SE ) KRR B BT B

FHT ¢ T /N KRR L 6 K FF R 7L 40 i 38 58
ST L . WICHFEH U T /N E AR
240 0 149 B 2 25 5 R RLIE 25k T RIORL R Y O &R L AR
RAPANY e v W 1 S G E AN I O S A
T AT 03 B 3 IR DG E R AR DR T
/INFEHE R VR L 200 i 6 B 5 ) o e S B A L A AR IR
LA B 48 B B P4 AR R 1 g T A 45 B AR 3 i
FLANMIHG 58 5 5475 55 Richards 77 #2 %) 3 Foks
T /INZE il ol R 7L 200 I 084 5 2 25 E AT T AL O X
NI G R EAT TR ST . R ERAR SRS XN R K
e 4 B 3k A A T A B IR L 400 i e T e T A
L % 1 58 M s Wang S50 08 RE T 5 22 S W A 2
Foft 7K R AR B K T 1EAT HE B R A R s OB il B Y fi
LU 7L 20 B K F R 0 4 - 3 B R OR T
Rt A, AT A B 5 B R OK 9 R L 40 i
B A SR F A M ERFE R T X
KA R IV L 0 484 B e R R AR i B S 5 IR L
MBSO TE AR OG s 2R RS B E T R KRR R 3L
240 i 16 5 P A FE S A O AR L A D[R] — i Ao R T
a0 25 S o PR R R E L AN [) i Al B B S Y
2 5 B SR RR S0 U 5 0 DOR AEV O R STAIE 92, K
KRR VR L 40 0 5 T 0 B RO RE B 35 PR S R R
JBAt 4 0 UIAR G 5 T IDe e A5 I LR [R5 v
EOR IR BB 4 K IR 40 K H O o E
KL ) B R Y AT R A [R] 267 K A
AR e T e A R U L A G B S 2 SRR 2R AR G
R BB . ARG DL E A& AR B 2 4
SRR A Bl 2 A R B RO B O (i
A UL AR VR L 40 ) 3 B B0 2 BORF KL UKL
B VER AR IR S5 O I M A A B 2 LA
O AR TR L o L A TR AL AR e R
JOC i AR R R it it S i TS R A

IR A

1.1 e

HEA R by B s A R OK BB S 335 RITER B
958, 3 Il i1 S e 2 W] R g 4 1l ol A B2 ] 4
At 5 3 O e B R OK R IR 799 A K 364, 435l
F A IRl 2 ] A0 v Al R AR R A
1.2 RAmwigit

K T 2008 4F7F 35 MR Mk K 2 3K 56 3 9F 47 .
e AL 4, SR KR, A AL 26,9
g/kg Bl fF A 120 mg/kg, HALWE 16. 5 mg/kg, HAK
#1122 mg/kg. &% 1. 645 g/kg, £ 0. 85 g/kg,
pH A 6. 8. g0 kBN IX Hikit.3 REH.
/N 10 47,478 10 m, 2815 0. 65 m,/NX A FH KN 65
m’, KAWL KW 2 ATIRY AT, 25 Bl i B8 i 4
WL T 2008-04-29 & Fh, S5 £ 335 FIARHL 958 H7.5
Jikk/hm® K30 799 Fige K 364 S 4.5 Jikk/hm’,
FH % B 48 A . S Bt A A ALAE 40 m® /hm®, 4l
50 kg/hm*,P,0O; 120 kg/hm*,K,O 120 kg/hm® ; #&
Bl isE bE A FBOIE, H oA 4l Al 40 kg/hm?, P,O; 30
kg/hm* . K, O 30 kg/hm”; & 15 11 F1 K wil WL 139 43
7t 4 80 A1 110 kg/hm® /ERIB ., 7F F k&4
A= A3 AT R R ()45 R, T v 22 300 gk A K —
MR N TR B EELS, TRBE 3.5.7,
10,15,20,25,30,35,40,45,50,55,60 d, 4> B L&
dn PPN B2 A SRR 5 B E AH OC 48 B . 2008-09-26
W 7
1.3 MEEEREFE

BN #2400 SR 5 B, P ST RL 800 ki, 43
S T AFRL I L 200 K U Ry B i IR O VE
A BT VAR 5T A A DU A
1.3.1 HEElampits ¥ 10~15 kikedh A
FAA [ 2 W & E TS R E T —40 Cke . =
AR Al pEL R 2 R 8 K D B vk T R L A e
B, AR IR EL A0 B = COLEF v S 249 490 i K < g i
TR /0 B8 T R < Rk I AR FRL/ FH T il e 1) 2 0 4



92 TG JEAR MR 72 4 CA AR RO

% 38 &

FRLVAA R / Tl e 19 AT R

FFE 40 i ¥4 58 ) 24 o A Richard J7 B2 #l & -
W=A+Be “) V(& A.B.k.N HHZH0.
M4 77 e 3K S 50 R] 45 V0 2L 40 i 346 B8 1 R AR S 80

FFRL VR L 240 A 7 3 2% e KBS (4 B (1] 2,0/ d =
(InB—1nN) /k;

FFAL IV L 40 P 3 B 38 A5 K I % VR 3L 48 4
W/ (X100 =A(N+1) VN,

FERLIRZL AN M 38 58 I KR G = (BWoaie/ ND X
[1—(W,../DON];

FFAL IV L 4 34 8 T8 248 e R ) 1) R 2L 200 P 4
BB 2 0E B A0 M A B T =W /AL o A
(X10") e A7 R R L 40 L E
1.3.2 HhEAEAEREEGMNE KA T 105
TR 30 min, 80 CHET J5 R &L . 7153 B i i

45 HF 1R 7 A S 35 E R = (N B A S 28
BAURL T — T — B X B T ) /) B B[R] B
iR “mg/ChL « )7
1.3.3 #HhEEHsTNe FRER &SR
LN W) 3 M7 AL (Foss Infratec 1241 Grain Analy-
zer) P 5E L I 26 8L 5 1k GIE 6T WAL 2% 2 43 Hr 45
RHFFTALE
1,304 A4 # B B AL B Ao B AR S5 AL Bl 05 M)

FRIBOBT BE AT RL 1. 000 g HCA T KV IF 8K L in 5
mL T8 i 2 B (0. 1 mol/L tris-maleate buffer,
pH 6.5, K T3 % 1% PVP) WF B 2= &) 3¢, 20 A5 i
J€ .15 557 X g AR B L 15 min, b3 W ED A B 3 HC
VL it TG T 2 2 BE Douglas 8 [ 71k
1.4 HEHH

A% H Microsoft Excel 2003 B4 gk 4747,
FH SPSS 13. 0 #4777 22 43 Bt FIAH 4347

2 AR5

7 [) & T 3 5K 45 AL AR 2L 40 Bl RO 3B SR B 7S
1SR A B AN HE IR A (R e b KR L I

2.1

7L 20 6 344 B e A I — B, B O g T i AR 4k
A EUSTRUEh 2R AR A . R R UL TR KRR EE $2
¥ JE3~5 d N B RK”, 7~20 d B P i K
W17 ER M IS 25 d, 4 BlOFF L IR 2L 200 MBSk ) 0
KAE, HIEE 335 >H 8 958> K I 799 >4 K 364;
IS5 M 7 B R S Rl S 335 IR 958 Kk IR FL
20 i B0 PR B AR RS E B L T K R 799 Rk K
364 WEA T K. AEME IR T, K S D ] IR 2L 4
2SR KGER 15~20 d, 56 E 335 FIFRHL 958 Ff
U L 20 43 24 pR U L A0 Rt B R K K R
799 FIAE K 364, -t 20. 22% ; B4ZH S 35 d.,
25 i R VR 7L A0 K50 AR K R S T 335 > K B
958>k K 364>+ Ik 799,

—— £ E335 Xianyu33s,;

—— B 5958 Zhengdan 958;

---A---K 3799 Changcheng 799;
[ —ex--- R K364 Nongda 364

—_
s
=3

o
=3

HE S 40 i 2/(X 10%)
Endosperm cell number
P (=) el S o
=3 =3 =3 =3

o
=3
T

f=]

3 5 7 10 15 20 25 30 35
i fEl/d
Time

A [R] ity b 2 DK AT AL R L 0 D 174 18 5 5 2

Proliferation of endosperm cell of kernel

1

Fig. 1

in maize of different varieties
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Table 1 Proliferation parameter of endosperm cell of kernel in maize of different varieties
fin A -
. A/(X10Y) Lmax/d Gmax Gmean Wonax/ (X 10%) I R?

Variety
4eE 335 Xianyu 335 129.430 8 14.517 2 9.843 3 5.574 7 87.485 2 0.6759 0.997 1
Y I~
H - 958 124.921 7 13.409 8 8.965 7 6.037 3 80.541 3 0.644 7 0.995 5
Zhengdan 958
. QcC
kb& 799 105.790 5 10.910 7 7.126 7 4.453 1 36.725 1 0.347 2 0.993 8
Changcheng 799
¢ K 364 Nongda 364 109. 344 9 11.241 5 7.404 1 4.388 7 37.358 4 0.341 7 0.995 4
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in maize of different varieties
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Table 2 Relation between endosperm cell number and indexes during filling stage
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Variety . Invertase
weight rate content phosphorylase
4e % 335 Xianyu 335 0.952 1" 0.979 1~ 0.982 8" * 0.925 9" 0.858 8 *
FR 958 Zhengdan 958 0.912 7~ 0.952 8%~ 0.956 7+~ 0.873 1"~ 0.825 5%~
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Note: * means significant difference at 0. 05 level; * *
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