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1.1

#1179, 35 mg/kg. H LW 65. 34 mg/kg, ML
25.25 g/kg, Bl fit A 118. 21 mg/kg, X5 b pH
6.85,
1.2 REiEit

KHFEHLIX A %11, 3 E &, 5 /N X R
48 m*,10 {7 X, 474 8 m.47HH 0. 6 m., &k 23.5
cm, % B 6 JT Bk /hm’ BRI, DLAL W VI
JE AR, b A & S N 270 kg/km®, P,O; 105
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Table 1 The characteristics of growth period in tested maize cultivars
4 =10 CrfE/ C AEEM/ JF A6 A I A
J {=] =

3%@%’%& E‘D Tf : Accumulated Growth Anthesis Physiological

atunty cuittvar temperature—=10 C period date maturity date
r B 2 %% 23 Suiyu 23 2 550~2 700 120 07-12 09-17
Mid-late maturity W27 Jidan 27 2 550~2 700 120 07-12 09-17
e 24 S5 % 335 Xianyu 335 >2700 =130 07-23 09-30
Late maturity ## 2% Xinxin 2 =2 700 >130 07-23 09-30

L3 MWEMBSFE 100%

1.3.1 HEFEHREAMARMR FEE KLY .45
EnE 22 i) B — By A bk, T EOKJFAE S 10,15,
20,25.30,35.,40.,45.50 F1 55 d BUkE , & 5 A Ak
B3 A SRR, 7R SRR b B 100 hr . BR 6 BT &L 38
S HEK AR AR RA R Z 05 T 105 CHEAR bk
T 30 min, SR JEHHEFE IR E 85 CL Mt TR
Ja BT B,

1.3.2 Ak AR APRHER S HGE o 0k
Curve Expert 1. 4 #3345 1, ] Logistic
It Y=a/(1+be WAL H KT i & 221k
Horp e MBS P H it 10 =0),Y SHFFRi T
F i OF A6 BB B R Yo wa S BE B K 7 ks
.o c ATFESE & AN Logistic 772, i
— IR R B SR AT AR T

1.3.3 #HE4KkE SBERES NI,
FIFAE 10 d J5 IR ORE 45 5 d AT — IRIRUEE
FEURHL 3 AN J A rh AR AL 100 KL, R V- FRFFRL
ff Jot B (oo ) S s A A Y TR 2 N 3 2K XL
T KT J5 R (o) BT AR R R 20~
30 g(wy) 3 AR &P, T (103£2) CHEAS Mt
36 h, ZAH T & (w,) s BRIE T 52 L35 AR
IURE B AT R & K

AR &K ' = [(wiw; — wyw, ) /wiw; ] X

1.3, 4 A RR A kPR BK e 1 Xt i
B #E h= De® A7 4L LG A6 J5 kR & K &2
AL o e S AR S B R b Ry AR SRR K B
D.E RFFEE S50, 15 I 45 dh BloR R K 2880 i
1300 ¥ .
1.3.5 FEAALAAIRMER  WOERET 7E /N X R H
FER) F KT N IR 2 47 2 f WOk B AR KT, DI &
FPRL = AL B P 2, O A R MR L 4 14 00 bR
FOK AT,
1.3.6 WBRRETLEHRE& WEEKRE
(EKHIGB1353—1999 fft# A R GHCS—1000
R hE A O AR AR BT . U o 2 BCR
W LLAN W 3 BT AL 2
1.4 HEBSHH
A Microsoft Excel 2007 X 5 4f ik 47 9% 3
HAER , 3 F DPS V7. 05 fil Curve Expert 1.4
110 ¥r .
2 HREHpH
2.1 AERMERSBIAIFHT (B RETUIE
FERLEE ST B 5 T B A R S AR (& D,
W Bl SE T 3357 1 B A 2 5 W RFORL&F BT i
AP H K A TP AEAE S 10~45 d A, T H 1 22
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Fig.1 Dynamic changes of grain fresh mass and grain dry mass in different maturing-type maize
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Fig. 2 Dynamic changes of grain volume

in different maturing-type maize
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Table 2 The parameters of grain-filling characteristics in different maturing-type maize

i A Cultivar Y/g Vau/(g/d) Tw/dV./(g/d) t:/d t;/d Ti/d Ty/d Ts/d Vi/(g/d) Vi/(g/d) V3/(g/d R?
S5 % 335 Xianyu 335 36.64 1.06 25.13 0.57 13.78 43.53 13.78 29.75 21.21 0. 56 0.78 0.25 0.998
##% 2 5 Xinxin 2 34.42 1.27 26.13 0.60 17.23 35.03 17.23 17.79 22.15 0.42 1.12 0.31  0.993
2% % 23 Suiyu 23 31.10 1.08 22.78 0.56 13.32 32.27 13.32 18.95 30.79 0. 49 0.95 0.27 0.998
27 Jidan 27 40.82 1.16 22.71 0.65 11.15 34.26 11.15 25.11 28.76 0.77 1.25 0.28 0.998

TE Y. R T Bl s Vi, FPRLHE IR B R AR 5 T B KSR A U (1) 5 Vo T 4 I 3 5 0 JHE o W O AHﬂ‘lﬁl 3 1. JHE IR W 5 S

LENER ‘%%2‘/47?1 5 S [ 5 T2 5 T 08 ) 5 S (1] 5 T 90 5K 2 06 014 82 I [0 5 V7 9 8 00 - 289 90 3 o3 5 V7, I 00 - 45 9 S il %
HYHA ST B R R BTG Y e RAG TR

Note:Y. maximum grain mass ;V,,. maximum grain-filling rate; T\,. the time reaching the maximum grain-filling rate,V,. mean grain-fill-

ing rate;t; »the time starting the maximum grain-filling;z, , the time ending the maximum grain-filling; T,. grain-filling duration of early

stage; T». grain-filling duration of middle stage; Ts. grain-filling duration of late stage; V. mean grain-filling rate of early stage;V,. mean

grain-filling rate of middle stage;V;. mean grain-filling rate of late stage; R?. determination coefficient of the model;the same as the fol-

lowing tables.

Fh¢YeE 3357 I FEE 257 13.78 d Al 17. 23 B, Be 8 P WOAR IHFFRL %) B ok 5. LA S B[]
d o f R HE J e B Y B E) R g AR R ()R [ A8t KPR 7K i (o) Sy RS £, oR FH A8 3K
2.35~3.42 d, H ¥ ﬁﬁiﬁ&ﬁ,ﬁiﬂ;ﬁﬁﬁ,%% JiBE h= De™ XJ ¥ R i /K i B2 #E AT B4, 3R 3
COEE 237 R B 27 VESOIT R AR AR R, ATLLE L 4 S RO R U R R T 0. 98,

24 REBBIKRMEHEKRELHE B8 9145 0751 T L AR A M 302 R IBE K L
TR A Kt 3 25 T S W 4 0 P 2.3 00 0 L 26 b 9 K R 4 380 000 I

SRR AR R L R 3 T JFALS o 335 Xienyu3ss

T K i RIORT L A 7K i B 1 60 R A 9 —a &&2 Xinxin2

— %% 23 Suiyu23

20 827 Jidan27

117328 W R AT B AR I AE 5 10~35 d A & K

g

FREHeL TFAE 35 d I A X B 15, R 7 3000 6 o ER
TEAE2E R, HH @ E 237 AT 0 277 1 fr ok B g 60
WA T ST 3350 R 4R 2 5 IFAE 55 d B £
FoKE IR B RAR, N 270700, BL R 2 H B AL o 20
LU 2% B 2R B A B AL R 3357 AN 3 5
HEdR 2 ST AETTAR 55 d I R oKk gy il Dy ?’E %10 15 20 25 30 35 40 45 50 55
32.07%.32.33% . KAy TR B R B . AR Ik £ J5 i A)/d  Time after anthesis
SR HM A M3 FRARGEXEHEHAKRELDE
2.5 AEZHERMBAFRIIL KR RFUHE Fig.3 Dynamic changes of grain moisture content

i 7K % 2 8 R B H D 19 9K BT & A in different maturing-type maize

R3 OREEEEK AR K IES

Table 3 The parameters of grain dehydration characteristics in different maturing-type maize

AP Cultivar hi/% hy/ % Hy/% H,/% Hy/% R?

JeE 335  Xianyu 335 66.73 35.73 1. 68 1.04 0.61 0. 986
# %% 2 5 Xinxin 2 68. 95 44,98 1.22 1. 35 0. 83 0. 988
2% 23 Suiyu 23 63.27 44,14 2.01 1. 01 0.68 0.991
A 27 Jidan 27 69.57 40. 88 1.83 1.14 0. 69 0.997

TE <oy WE SR 0 W F Uy KPR 35 7K 5 by . B R 1R VAR 45 TR R R B K B 5 L 3 B 1S B B K B R 5 H . SN T B K SR 5 H. Z2 1 0
-2 i K A

Note:h. grain moisture content at the time starting the maximum grain-filling; >. grain moisture content at the time ending the maximum
grain-filling; H,. mean dehydration rate of early stage; H,. mean dehydration rate of middle stage; H;. mean dehydration rate of late

stage.
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MR 4 W] LUE A (6] 200 oK A e e
SR Z M AFFE 225 . 4 D B KRR 7=/ 1y
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LS AR SR R 2 2 A A AR
WEER, ®E 237 MR B R K, 785, 33
R H K e k3357 CEE 2 S, Rl
657.00,649. 67 Ri, 7 8 27 Rk R, RA
546.33%0, T HL 2770 E R N 39. 31 g, ik
Bl K, E 237 B E KL R Rk, M 26. 64 g
“PEE 3357 RN FEEE 2 5 Y RN HR B ORI A 2
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E N T a1
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SR 27 ORI K R AL A 27,07 %, <
3350 ‘EEZE 2 50 E  H 18 47%
19.43%.,
2.7 AEARBPEXRMMERRE.EMRESH
T
PARR T o 2 i B R B PR R R 1Y 5T A (AR
Jo R R U R 0 BRCAR R B A0 RO T R R AR
XTKIEJZJ&/E;HE’JE#WWZMRFEﬁ@%ﬁ%ﬁz\iﬁz
7, N 5 Rl LU o S [A] 20 36K 5
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3 0t 4 BN T 3 T I B A S8 K 3357 M
CEE 2 0TRE S e 2 R ORORL S K AR
Ko AHIEATHT R R R & 5 0 A T A AR
W EFMAEG=0.98""), 55 KEEREE
FASE(r=—0.98" "), JEM T & 0 5 &K &
BB E A E Gr=—0.93" ") B A K R
PR 0T S5 FTUE A 0T ik 43 BRI, AT DA i R AIRORT
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A .
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Table 4 Analysis of yield and yield components in different maturing-type maize

o HH/hm™? TR EL TR B/ g
I(]‘uultivar Spike Kernels 100-grain
B number per spike mass

K /em KRK/cm KR/ % R/
Ear Blad Moisture (kg/hm?)
length tip length content Yield

JeE 335 Xianyu 335 59 806.73 a 657.00%29.46 b 36.18%1.60 b
#Z# 2% Xinxin 2 59 803.90 a 649.67+24.13 b 34.58+2.36 b
%% 23 Suiyu 23 59 811.57 a  785.33£9.07 a 26.64x1.22 ¢

FHH 27 Jidan 27 59 805.07 a 546.33£32.13 ¢ 39.31E£1.06 a

21.08£0.30 ¢ 1.1440.29b  32.07£0.78 a 14 216.22£244.15 a
23.20£0.50 b 2.90£0.35a 32.3340.90 a 13 435.30£330.20 b
24.4340.87a 0.1040.17 ¢ 27.07£0.45 b 12 513.29+200.26 b

19.90+0.40d  0.17£0.29 ¢ 27.07=£0.31 b 12 843.88%230.08 b

TE B P S (AR 227 . TR S B R R TR /NG SRR A A i i i) 22 57 Bk 2% (P<C0. 05) . R &R,

Note:Data was “Mean & standard deviation”. Different letters within a column indicate significant difference among treatments ( P <C

0. 05). The same as below.

£S5 FRBPHBMERR

B EMRESBRESKELR

Table S Comparision of volumic mass,starch mass fraction and moisture content in different maturing-type maize

it bl PRBUT i/ (g /1) ERD B iR 5 B TR/ N
Cultivar Volumic mass Starch mass fraction Moisture content
SEE 335 Xianyu 335 638.3343.51 be 71.2740.93 b 32.0720.55 a
FZ#HE 25 Xinxin 2 634.6746.11 ¢ 71.4340.98 b 32.3340.83 a
2% % 23 Suiyu 23 652.67+12.12 a 73.40+1.15 a 27.07£0.45 b
27 Jidan 27 650. 334=8. 50 ab 73.37%21.02 a 27.07£0.31b
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Characteristics of Grain Filling, Dehydration, Yield and Quality in
Different Maturing-type Maize in Heilongjiang Province

ZHOU Ying' ,ZHANG Liguo*,GU Wanrong', LIU Xiaoshuang',
ZUO Shiyu',CAO Xinbo',LI Jing' and WEI Shi'

(1. College of Agronomy,Northeast Agricultural University, Harbin 150030, China;

2. Maize Research Institute, Heilongjiang Academy of Agricultural Sciences, Harbin 150086, China)

Abstract A field experiment was conducted to illustrate grain filling, dehydration, yield and quality
characteristics in different maturing-type maize in Heilongjiang province, aimed to provide a valuable
reference for the selection of maturity, experiments were conducted in Harbin(the first accumulated
temperature zone) with late maturity (‘Xianyu 335’ and ‘Xinxin 2’) and mid-late maturity (*Suiyu
237 and ‘Jidan 27’) as material, the grain filling rate, moisture content, dehydration, yield and quali-
ty were analyzed. The results showed that the grain filling characteristics of different maturing-type
maize were different, grain-filling of ‘Suiyu 23’ and ‘Jidan 27’ started and reached the maximum
grain-filling rate earlier than ‘Xianyu 335’ and ‘Xinxin 2’. Grain dehydrating rate was also different
among different varieties. Compared with ‘Xianyu 335’ and ‘Xinxin 2’, grain dehydrating rate of
‘Suiyu 23”7 and ‘Jidan 27’ was higher and dehydrated faster in early stage, and moisture content at
harvest was lower. There was no significant difference in yield between different maturing-type maize,
but test weight and starch content of mid-late maturity were remarkably higher than late maturity,
which meant that the quality of mid-late maturity was better. In order to ensure the maturity of
maize, reduce the moisture content, improve yield and quality, mid-late maturity was suitable for
planting at Harbin.

Key words Maturity;Grain filling; Dehydration; Yield; Quality
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