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Effects of Sowing Date and Sowing Amount on the Population Structure,
Dry Matter Accumulation and Yield of Yaomai 31
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(1.Institute of Wheat Research, Shanxi Agricultural University, Linfen 041000, China;

2. Center for Agricultural Genetic Resources Research, Shanxi Agricultural University, Taiyuan 030031, China)

Abstract: To investigate the regulatory effects of sowing date and sowing amount on the population structure and yield of
a new winter wheat variety Yaomai 31, in this study, through a field split-plot experiment with four levels of sowing date and
sowing amount. The differences in population dynamics, main stem leaf age, leaf area index(LLAI), dry matter accumulation,
grain filling rate, agronomic traits, yield and its components under different treatments were analyzed. The results showed that
the difference in sowing date and sowing amount changed population traits. The number of stems in the population in each
growth period decreased with the delay of sowing date and the decrease of sowing amount, and the number of stems in the
population sown on October 2nd was the most. With the delay of sowing date, the main stem leaf age in each growth period
decreased gradually. There was no significant difference in the number of leaves on the main stem among different sowing
amounts at the same sowing date. LAI increased with the advancement of the growth period for different sowing dates and
sowing amounts, reached the maximum value at the booting stage, gradually decreased from the flowering stage to the maturity
stage. The dry matter accumulation of the same sowing date increased with the increase of sowing amount, and the dry matter
accumulation of the same sowing amount decreased with the delay of sowing date, and the wheat sown on October 14th had the

highest dry matter accumulation after flowering. With the increase of sowing amount, the grain—filling rate increased first and
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then decreased, and the grain—filling rate decreased with the delay of sowing date at the same sowing amount. At the same

sowing date, as the sowing amount increased, the plant height increased, the spike length became shorter, and the spikelet

number decreased. At the same sowing amount, as the sowing date delayed, the plant height gradually decreased, and the spike

length and spikelet number increased first and then decreased. With the increase of sowing amount at the same sowing date, the

economic coefficient gradually decreased, and the difference among sowing amounts was significant. Sowing date and sowing

amount had a significant effect on yield and the three elements of yield structure, and the effect of sowing amount on yield, spike

number, and 1000-grain weight was greater than that of sowing date. Under the conditions of this trial, the suitable sowing date

for Yaomai 31 was from October 8th to October 14th and the appropriate sowing amount was 150 kg/ha to 180 kg/ha.

Keywords: Yaomai 31; sowing date; sowing amount; population dynamics; dry matter accumulation; grain yield
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Tab.1 The number of stem spikes in each growth period of Yaomai 31 at different sowing dates and sowing amounts

e I/ A/ REW/ S I/ #ATH/ ZE R/ JFAEm/ A/ R %
Treatment (7 #/bm*)  (J7#/hm*)  (O7E/hm®)  (O5#/hm*) (58 /hm?®)  (J7#/hm*) (J5#/hm®) (J5 % /hm?) S 1ke mts
‘ Seedlings  Overwintering Reviving Getting up Jointing Booting Flowering Maturity p :
S1D1 266.47+ 1526.67+ 1587.25+ 1657.25+ 816.25+ 725.65+ 706.25+ 699.25+ 42.19+

18.62d 123.24d 125.26d 158.26d 132.47d 62.47¢ 54.36b 18.26d 1.25a
S1D2 342.54+ 2 058.00+ 2097.65+ 2168.25+ 968.65+ 785.65+ 756.25+ 719.25+ 3317+
19.63c 126.52¢ 129.34c 163.57¢ 138.52¢ 68.34b 57.24b 16.36¢ 1.32b
S1D3 401.33+ 2 383.25+ 2395.32+ 2451.03+ 1095.25+ 868.25+ 806.25= 725.65=% 32.87+
19.84b 132.45b 135.62b 171.25b 140.26b 71.26a 59.62a 17.68b 1.33¢
S1D4 467.26 £ 2715.004 2790.35+ 2820.25+ 1168.25+ 886.65+ 842.65+ 756.25+ 29.30+
21.02a 138.24a 137.45a 176.32a 145.23a 74.68a 63.24a 16.25a 1.34d
S2D1 265.96+ 1456.38+ 1506.26+ 1562.25+ 858.25+ 725.25+ 709.65+ 701.25+ 44.89+
16.34d 124.26d 126.25d 134.68d 101.25d 68.24b 51.25b 18.02b 1.30a
S2D2 340.45+ 1803.67+ 1896.25+ 1904.36 925.65+ 763.65+ 742.65+ 710.25+ 37.61+
17.86¢ 126.38c 132.47¢ 132.59¢ 103.25¢ 62.35b 53.46b 17.68b 1.32b
S2D3 399.56+ 2118.384 2186.354 2202.67+ 1065.25+ 898.25+ 846.25+ 753.65+ 36.94+
19.26b 128.62b 135.65b 136.24b 106.48b 69.68a 56.29a 18.26a 1.34¢
S2D4 466.35+ 2453.23+ 2484.25+ 2495.25+ 1215.25+ 928.65+ 855.65% 758.25+ 33.51+
20.24a 130.24a 142.36a 146.32a 108.26a 71.25a 62.02a 17.24a 1.36d
S3D1 266.85+ 1189.65+ 1219.25+ 1256.65+ 836.25+ 725.65+ 715.25+ 692.65+ 55.12+
15.29d 120.26d 146.34d 147.26d 110.24d 74.24¢ 54.23¢ 17.64c 1.32a
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Tab.1(Continued)

AEERHBEETEEIN SEFTHNERY

The number of stem spikes in each growth period of Yaomai 31 at

different sowing dates and sowing amounts

e I/ A/ BRE W/ S I/ AT/ Z RSN/ JFAEW/ A/ R/ %
Treatment (J7#/bm*)  (J7#/hm*)  (O7E/hm®)  (O5#/hm*) (5 /hm®)  (O78/hm*) (J5#/hm®)  (J5 7 /hm?) S 1ke mt:
‘ Seedlings  Overwintering Reviving Getting up Jointing Booting Flowering Maturity p :
S3D2 335.65+ 1496.25+ 1528.65+ 1565.25+ 925.35+ 825.65+ 798.25+ 706.25+ 48.95+
16.54¢ 124.65¢ 149.26¢ 149.26¢ 112.65¢ 76.26b 56.74b 18.26¢ 1.34b
S3D3 401.25=% 174525+ 1785.25+ 1816.25=% 1096.35+ 905.65+ 875.25+ 726.25+ 46.04+
16.87b 126.75b 154.27b 148.56b 113.24b 77.23a 58.47a 17.28b 1.35¢
S3D4 467.35+ 2015.25+ 2036.254 2096.65+ 1106.25+ 935.25+ 886.65+ 742.15+ 40.17+
17.46a 129.54a 157.84a 150.24a 114.26a 76.29a 59.24a 18.25a 1.32d
S4D1 264.65+ 1003.20+ 1103.25+ 1265.35% 752.25% 689.65+ 635.65+ 603.25+ 48.46+
17.98d 126.34d 128.25d 132.48d 96.24d 70.26d 54.87b 17.24¢ 1.32b
S4D2 332.56+ 1160.65+ 1234.65+ 1363.25+ 868.65+ 715.25+ 698.65+ 665.25+ 48.35+
16.46¢ 125.47¢ 130.26¢ 136.29¢ 97.85¢ 69.84c 56.21b 18.48b 1.33b
S4D3 406.25=% 1342.65+ 1375.25+ 1425.65% 905.35+ 802.65+ 785.25+ 681.25+ 49.114
18.26b 128.49b 136.24b 132.26b 96.84b 70.26b 57.26a 17.46a 1.34a
S4D4 468.45+ 1578.45+ 1605.26+ 1665.25+ 1089.65+ 865.25+ 796.65+ 698.25+ 45.53+
17.46a 132.45a 140.26a 142.62a 97.57a 71.25a 56.87a 19.78a 1.36¢

TE < [R5 B IS AN [l /N 5 B 32 Ak B I) 2 S5 Wk 25 (P<<0.05) o K 2Tl o

Note: Different lowercase letters following the same column indicated significant differences(P<Z0.05). The same as Tab.2.
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sowing date and different sowing amounts
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Fig.2 Comparison of dry matter accumulation in each growth period of Yaomai 31 at

same sowing date and different sowing amounts
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Fig.3 Comparison of leaf area index in each breeding stage of Yaomai 31 at same sowing date and different sowing amounts
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Fig.4 Comparison of grain filling rate of Yaomai 31 at different sowing dates and sowing amounts
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26 BYPBENREINRZUR.TELEHMRNT
L 7= 2 5

2.6.1 SE&3LRZMMR  HER2FH, K F B
B it BAEXT SR 31 bk B /NEEEAY R G
Fo SIHEWIT 446 5 00 O EORT R = H AR 3
B 2 D1.D2. D3 D4, Bk % K /) Bl %
v B AT & D1.D2 . D3 . D4, #E A, 4%
et 1 o s e R R v B, R B AR RN
U /D 5 K it A TR I A R R IR PR e 3 T

I, R BE RN /N BRGNS R AR . 1 0T 4R
HHEAETN,S4D1 B & AR (76.23 cm) , S2D4 4 &
5 (77.86 cm) 5 S2D1 K K (8.67 cm) , S4D4
T 45 (8.49 em) ; S2D1 /MBI £ (19.38 1)
S4D4/NEER /D (18.214%) o H L AT UL, 46 3 42 Ay
I 3R 1 R ) T AR N4 S2 /N B i . 22
SrHT R UL, DL A D2 #5 5 5 D3 A D4 # 5 0] 0k &
P /N AR 22 7 0 3 (P<<0.05) .

R2 ARAFBPBETRZEINHNREUER FHEREMMEERRY

Tab.2 The agronomic traits,yield and its components of Yaomai 31 at different sowing dates and sowing amounts

W gty R, BRBUE TR e gsem  ABEUE SRR
Treatment Yield . s/ hm ) Grain ‘T“?“bcr ! OOOA gram Plant height ~ Spike length Spikelet Econqmlc co
Effective spikes per spike weight numbe efficient
SID1  9495.56+43.24a 699.25:£18.26d 34.57+3.28a 42.87+£0.86b 76.364+2.64b 8.65+£0.82a 19.26+1.64a 0.475+0.041a
SID2  9328.49£43.02b 719.25£16.36c 33.794+3.02b 42.98+0.88a 76.85+2.63b 8.62+£0.84a 19.21+1.62a 0.45440.036b
SID3  9216.21£43.56¢c 725.65£17.68b 33.32+£3.24c 42.57£0.87c 77.214+2.58a 8.56+£0.85b 18.95£1.65b 0.432+0.032¢
SID4  9125.85+£42.87d 756.25+£16.25a 33.08+3.06d 41.67+£0.88d 77.344+2.62a 8.52+£0.83b 18.84+1.64b 0.413+0.032d
S2D1 9537.89+43.26b 701.25£18.02b 34.68+3.46a 42.52+£0.78b 76.3242.46b 8.67+£0.84a 19.38+1.62a 0.480+0.032a
S2D2 9696.58+44.62a 710.25=17.68b 34.5643.25a 42.9620.82a 76.5842.45b 8.65x0.83a 19.26%1.63a 0.488==0.031b
S2D3  9529.65143.34b 753.65=18.26a 34.2243.36b  42.13%£0.83c 77.364=2.39a 8.58%0.84b 19.0241.64b 0.45340.032¢
S2D4 9432.58+42.86c 758.25+17.24a 33.4643.24c 41.9740.69d 77.8642.45a 8.56+=0.78b 18.9741.45b 0.4264-0.035d
S3D1  9438.52+44.26c 692.65+=17.64c 34.0643.26b 42.83+0.82a 76.2942.38b 8.64+0.74a 19.13+1.39a 0.4754-0.029a
S3D2  9669.62+43.61b 706.25+=18.26c 34.5343.25a 42.61+0.84b 76.324+2.42b 8.62+0.73a 19.06+1.41a 0.488+0.033b
S3D3  9676.25+43.54a 726.25+=17.28b 33.56+3.16c 42.37+0.84c 77.214+2.45a 8.56+=0.75b 18.93+1.42b 0.48140.032¢
S3D4 9412.42+42.84c 742.15+18.25a 33.034+3.08d 42.1240.85d 77.3642.46a 8.52+0.74b 18.86+1.41b 0.44740.033d
S4D1  9105.62+£41.28d 603.25+17.24c  34.05+3.02a 42.70+£0.86a 76.23+2.41b 8.56+0.71a 18.96+-1.38a 0.483+0.031a
S4D2  9232.62+£41.86¢c 665.25+18.48b 33.52+3.22b 42.67+0.84a 76.284+2.43b 8.54+0.73a 18.83+1.37b 0.47540.032b
S4D3 9 324.28+42.03b 681.25+17.46a 33.23+3.21c  42.354+0.83b 76.944+2.44a 8.51+0.74b 18.46+1.36¢c 0.472+0.033c
S4D4 9395.42+42.42a 698.25+19.78a 33.04+3.14c  42.054+0.85c 77.024+2.46a 8.49+0.73b 18.214+1.35d 0.472+0.034d

2.6.2 SEE31EEi MNER2.3WLLEL %
475 2 [0 o R 00 o A S G DR B0 )
F o TR — 45 T B 1 0, R 3 (P<<
0.05) o ST IS4 5 1 Fifl 15 5 14 Jin Ao $10% W i /b
S2 1S3 4% 1 i 47 £ 14 AR B S 3G S e

ST S2 4 1 Bt 4 £ 15 T4 J5T £ S 1 00 S REAIG
S3 IS4 & HA B 45 £ 38 0 R =W R A
IF] 5 301 I i 184 0 28 9% 2R 00 W AR, 4 1 o )
25 3 (P<<0.05),

R3S FENMFEMBEERNAESN(FE)

Tab.3 Variance analysis of yield and its components(F values)

AR R AR R %L TRL I
Variable Yield Effective spikes Grain number per spike 1 000—grain weight
X4  Sector 0.165 3.617 1.013 0.061
W Sowing date 60.124" 1596.022™ 1.806 21.191"
i Sowing amount 2.213 1124.278" 12.214" 7.368"
& X % Sowing date X Sowing amount 10.521" 51.357" 4.208" 2.248

T+ 43 BI R P<<0.05F1 P<<0.01., F4[d.

Note: * meant significant difference at P<Z0.05, ** meant extremely significant difference at P<Z0.01. The same as Tab.4.
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2.6.3 FEE31Mm R MAR2ATLIE L, S1H#EM
TR DI>D2>D3>D4, S2 4K F 7/ &
MR K D2>D1>>D3>D4, S3 & K 77 &7 K /MK
WH D3>D2>D1>D4, SA I T 7= 5 K/MKRIK
1 DA>D3>D2>D1, /= &5 ¥4 [k 9 105.62~

27 FEEFEMBEZNEXEST

M 40T LU Y O ORI R K 5 e 3 B
K JRCRE ORI R o B DA G, R RO A
A A 3 I AR OC s REORE RS TR A B R R A OG
RORL RS e R R OO TR 5 i R

9 696.58 kg/hm*, 522 /0 # 22 B | # HA 4% &t (] ) 1
ZRBE . BT 3IAHE,E AR AR

EAHSG . AT LA Y, 7 i a5 4 = B )2 i 29 Y
KEFR, 5 B, A REPA B 1™ &

M d 25 o
x4 RESNFENFEMARERHEXE
Tab.4 Correlation between yield and its components of Yaomai 31

545 AL TR TR s

Index Effective spikes Grain number per spike 1000—grain weight Yield
AR Effective spikes 1.000
TR Grain number per spike -0.372" 1.000
TFhiJfifE 1 000-grain weight -0.281 0.316" 1.000
At Yield 0.669™ -0.289 0.453° 1.000

e+ RN AE 0.05 KPR I 3 A OG0+ 3R /R 7E 0.01 P T e b 3540 G o

Note: * indicated significant correlation at the 0.05 level; ** indicated extremely significant correlation at the 0.01 level.

3 b5 it

3.1 BEHBEXREIHEEHNEE

TE B SRR T DL R BB A 25 A
SE77 31 Z2 R AL SRR R 22 0 A% R IS
PRI . AEAS IS, S AR R R R R A
hy 47 R R KRR RO 22 | S5 2 0B R LGS R Y
W2, XFW IR MAE AR T 582 31 K 4 il
et HIR M 5EE 3140 BEL £, 1N M3 A A T
KI5 BE AR METE A A BEAAR . #EIIAE 10 H 8—
14 H ,#8 150~180 kg/hm* 4 F| T 52 L4 & 1 7k
B, FEWIMER S AE W R R B fR R
ZIE EZE R BEA AR M2 A EZX R
MR B 2 Sy 1At i RO TR) 3 R R R DR
INEREHRA IR R B AR GE . X 58
S RURE oY 45 R — 3,

INFE LATJR: B /N 22 BEAR G G M fe 1) 3 22 45
B, R B 0% AT Y AT, fR g BEAR X G RE 1Y
IR, ABE ST 2 B, 36 B 0 6 3% 1 T, o i A
PR DR R R A T A B B AS A R
AR, WA 10 H 8—14 H A, D3 FI D4 # &
ZofE It i AR AR B T 9.5 D b I LR R R
A I ] 2 4 5 o 1 W T B B
32 BHBEXNZEEITUWRRVEENZM

L BR T 9 B AT LA e B A A O A BE T

TE—E B N7 85 G T R R R 5 83 IE
FH TS X0 B R SO 5 A B, 3 IR /N AR K
SRR DD B PR AR R RE B, S BT o B R
o T E SRR AR DA AR N A s BT
R R AR K B, 5842 3176 10 A 14 H #&
LB e T B R B, 10 A 2 H BR R 4 )5
T OB B B T A A A S T R
R L, X R WS 7% A& A A T s+
PIAR R . 3X 5T R BE T 458 S A — B
33 BYEBENEEINFNERAENZIG

LT S T R /DN 2 PR T A ) R B
RZ—o HEBFECR LR, L/DEZBWIES  #
IGO0 S A I R]AE I P SR RN
TR e R J) 22 S AN O 5 R I G B O IR R AT
REAR. XUZLAR SR I8 W, 4 /N 22 56 300 0 2 2
AR 0N B R W I R R S U R S ] . AR
WFoE v, 3% W AE S5, 5822 31 K R i ) 4 K 5 4%
R R, i R THE SR T RN 4% [ BERE I R S
Ja B, 33 6 W R 0T SE SR, AN T 58 42 31 KPR 3K
R IUE S N IPNUL T RECE S G
34 BHBENREINKZEUR. T ELEHUR
FFRL 7 B B R

AW TR B, 2546 0 A B R G 3 bk s
B AR R /N R A o AR () 7% R Bl A 0
F9 HE IS B e ARG, BRI /N M IR B . A
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S St R R e A O OB B e . [
— 405 00 I G, SRR R RS 0 . 45 B I B
e G0, TORL BT & SR NS BEAR . X 5 IR
SEPRUMER AECUIFOE A58 — 3. TSR R,
SeH 3 mAEE W TE 10 H 8—14 H , 4% & 1F 150~
180 kg/hm*f} , ;=i ik 9 529.65~9 696.58 kg/hm*,
WFoE 2 BT, 35 S0 % o0 T/ 22 7 i A R v ]
X5 HT BB Ry — B
WM EA R TRENERKRER /NS
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