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Modeling kernel filling of winter wheat for optimum field management
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Abstract: This study was conducted at Hengshui Dengzhuang China-Canada Experimental Station. The kernel

filling process of winter wheat was observed and analyzed. The results showed: The kernel filling process of

winter wheat could be described with Logistic equations. The field management had large effects on the kernel

filling process and harvest grain weight. The grain weight mainly depended on length and strength of kernel

filling period. The beginning and peak of kernel filling could be delayed with better soil moisture condition and

higher nitrogen application. The highest filling rate decreased as plant population increased.
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Table 1 Effect of irrigation frequency and nitrogen rate on the heading date, filling length and rate of winter wheat

4
WA Irrigﬁci( ?rtfuency ¥ Iﬁling rfe
Item 0 1 > 3 2 5 Average (gd)
b HN — 28/4 1/5 5/5 6/5 3/5 3/5
Heading date MN 26/4 27/4 28/4 4/5 5/5 — 30/4
(d/mon. ) LN 26/4 27/4 28/4 2.3/5 — — 28/4
MR HN — 32.0 30.3 31.3 28.6 28.0 30.04 1.22
Filling period MN  31.7 32.0 31.3 33.0 29.0 27.0 30.70 1.30
(d) LN 32.7 31.7 31.7 31.0 27.7 27.3 30.40 1.46

¥ (Note) : %% HN—N 225kg/hm? ; %% MN—N150kg/hm? ; % LN—N 7Skg/hm’, ¥ H K ¥ 10 Bk Z M, Filling rate is total of 10 plants.
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Fig. 1 Effect of measures of management on filling process of winter wheat
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Table 2 The kernel filling process models with various irrigation frequency
biiE:: ] TREHGHE ERER . V=0 Vo FHE(2)
Treatment Kemnel filling equations Kernel filling rate equations t (g/d) 1000-grain wt.

- 33.7426 _159.818¢ "%

I0 ¢ T 1720.4154¢ " 0F © = (17204154 "7 )2 0.9945 13.0 1.957 32.1
— 35.0274 _ 399 .93, 0%

12 1T 6527 0T Vg = (17476507 y? 0.9971 16.1 2.098 33.8
_ 36.9180 _ 337.48¢7%

13 T 17357752, 5T Vip= (1% 45.78¢ T )2 0.9970 19.1 1.843 35.6
-0.1929:

14 W, = 40.1703 Vi = —218-90e 0.9967 20.2  1.863 38.4

T 1+48.8977 PP

(1 +48'90e—0.1929z )2

# (Note) : I0— A MK No irrigation; 12— 2 /K Irrigated 2 times; 13— 3 /K Irrigated 3 times; 14— 4 7K Irrigated 4 times.
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Fig. 2 The kernel filling rate models with

various irrigation frequency
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Table 3 The kernel filling process models with various irrigation amounts

b THEIGHFRE BERER Vi =0 Vi THE(g)
Treatment Kernel filling equations Kemel filling rate equations t (g/d) 1000-grain wt.
Wi ,=ﬁ523.—2()'2‘;53%}m Ve =(1—i% 0.9937 17.3  1.85 30.21
W W= 493'23'2352‘27_,,,22‘3, ©=q 32‘;: ggﬁ;::ﬁu)z 0.9964 17.4  1.85 31.94
Wao W, = _37.9303¢ > Vi = “—ffs(’%z;—)z 0.9858 19.8  2.20 39.42

T 1+54.0687¢ %P
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HTHEH 33.87g R\ B 42.45¢, £ H i@ FE 5 7
H12.2%M25.3% ., B3 ML HER ERA
R (B 4) B ), /N2 MK B 1R B (B A B 3K |
REXERNREBAHD X F, B EF Y
m,ERAEREEEHBE/D, 55K 2.31g/d.2.06g/
d#i1.84g/d, HEF EE KT 1.5g/d FrLE Bt [E]
L2 B 48 4, X UL B /N 2 0 A B R B v R A
PENETERE.

2.3.4 AFEMGEEN/NE KR TR ELE R

TRE EPMEEFTHEIKHEMET,BRAHE N,
7 N 150kg/hm’ #1 300kg/hm” % 3 4~ &b 28 ¥ 3 i #2
HOTEA, KBS TBHHEXREYE0.99 L,
H# 3 MK TR ER I EMOR TR B, AR
BEAMM, /NETREZRHFEMK, B 38.2g FKE
33.14g, B KM 3R o SR ALAKIRIR/D , B 2.23g/d W/ E
1.98g/d, {Hik BB A ¥ 3 3 F K ot Rl B A (R 5
MES), XRAMEWEEEAEEE, ELAT
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Table 4 The kernel filling process models with different plant density
L0 THEHMEHE HRAE . V=0 Ve, THE(g)
Treatment Kemel filling equations Kernel filling rate equations t (g/d) 1000-grain wt.

_ 35.5521 _ 204.545¢ %%

P375 = 157278345, 07 Vi = (1+27.8345¢ 77 y2 0.9899 16.1 1.837 33.87
40.9012 217.839¢ "2

v = — . . . .

P330 *1+26.4580e "2 )7 (1+26.4580¢ 21 )2 0.9955  16.5  2.057 38.01
—0.2026¢

P240 43. 5329 Vi = 2Lk T19e 0.9954 16.7  2.306 42.45

#(Note) : P375— @& % & High density(375 pls/m?) ; P330— 3% & Middle density(300 pls/m?) ; P240—{% % B Low density(240 pls/m?)
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Fig. 4 The kernel filling rate models with
different plant density
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Table 5 The kernel filling process models with different N rate
g THEHUEFTE HEAER V=0 Vu THE(g
Treatment Kernel filling equations Kernel filling rate equations t (g/d)* 1000-grain wt.
_ 40.2930 __ 283.156¢ "%
NO W, = 37 es, 0T Vo= (30 paeevmmyr 09974 156 2.23 38.2
_ 37.5050 _ 289.423¢ 0 '
N150 W, =35 w560, T Vio = s 35 g smsyr 049975 166 2.02 35.07
~0.2289:
N300 W, = —>3.5751 = 274.738e 0.9962 15.5  1.98 33.14

Vo " T+ 34 71450 T

# (Note) : NO—A i N, Without N application; N150~—H# N150 kg/hm®, Application N 150 kg/hm? ; N300—# N300 kg/hm?, Application N

300 kg/hm?
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