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364.2.390.7 mm, K45 -5 R Huk P 50T 45 2020,
2021 SN KAE . 2020, 2021 F4FES H oK E
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temperature in 2020 and 2021
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Table 1 Drip irrigation amount for single time and
whole birth period of different treatments
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Fig.2 Dynamic changes of dry matter accumulation in above-ground per plant of
grain harvesting maize under different drip irrigation treatments in 2020 and 2021
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Table 2 Logistic equation and their eigen values of dry matter accumulation process of maize under different treatments

G= pisi] EPEpyE R? R KR (g-d ) T4 IR 2R 85 K 2t B[R]/l
CK y=287.53(1+36.23¢%627) 0.9732 454b 57.57 b
w1 y=307.03(1+38.57¢%%3) 0.9730 4.89 ab 58.29 b

2020 W2 y=369.33(1+46.33e 047 0.9397 5.05 ab 70.15a
w3 y=338.30(1+42.50e "% %) 0.9571 5.07 ab 62.29 ab
w4 y=376.77(1+47.48¢ %% 0.9388 5.38 ab 67.84a
W5 y=379.37(1+47.70e0%% 1y 0.9781 597a 61.53 ab
CK y=361.33(1+88.33¢ 207 0.9070 593¢ 68.15 a
w1 y=380.33(1+93.19¢07 1y 0.888 0 6.73b 63.89 ab

- w2 y=394.33(1+96.47¢0070% 0.908 2 6.92b 64.97 ab
w3 y=390.67(1+95.61e 01 0) 0.892 2 6.92b 64.26 ab
W4 y=421.00(1+102.86e %7 %) 0.891 3 7.89a 61.77 b
W5 y=474.33(1+116.13¢0716) 0.9149 8.48a 66.50 ab

E - RP TR R AR B BN R R R, B R ARG TR B EE P<0.05 KT EREH, TIH.
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Fig.3 Dry matter distribution ratio among organs of machine-harvested maize under different treatments in 2020 and 2021
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Y 1) T 0 JO Bt % R B 7 26 35 5 o i VRE 1 o v
i fE BRI AR s, Ho 2020 R0, 22T
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BT B R R L WA hh WA
B ZE RS B B R ROFP R DT R I B T
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Table 3 Dry matter transfer amount, transfer rate and contribution rate of maize organs in 2020 and 2021

P jﬁ%%/g _ +f#ﬂ%%/% _ _ EI% RZ/% _ _
- = L] (2L ﬂ+ E LI A H = L] A

CK 10.00a 1433b 6.67a 2.00bc 246la 28.65a 28.58a 16.54 b 6.26 a 8.83b 415a 1.26b
w1 8.00ab  17.00b 4.67ab 3.33ab 21.35ab 27.0la 21.95b 22.24a 4.54 ab 954b 262ab 1.88ab

2020 W2 8.00 ab 11.00c  267b 0.00¢c 1956ab 15.16b 11.26¢ -0.68d 3.82 bc 523¢ 127b -001c
W3 10.00a 2467a 4.67ab 467a 2417 a 29.75a  18.67b 22.89a 528ab 1322a 243ab 25la
'z 6.00 b 6.33d 3.00b 3.67a 13.79b 8.47b 13.12¢ 20.51a 293¢ 3.06d 147b 177ab
W5 5.67b 7.67d 2.33b  1.33bc 1476 b 7.67b 10.23¢ 6.80c 272¢ 2.74d 1.12b 0.63c
CK 1567b -1700c 3.67ab 567ab 3460b -41.43d 1251ab 26.85b 7.83bc -855c 1.83ab 2.88ab
w1 2400a -1300c 1.33ab 7.67ab 38.0l1ab -17.79c 458 b 3212 ab 1328a -7.20c 0.84ab 4.16a

2021 W2 1800b 1000b 767a 4.00b 3736ab 13.13b  27.78a 17.66 ¢ 7.86 bc 4.46b 3.39a 1.81b
W3 1887ab 1033b 867a 9.00 a 36.71ab  13.23b  29.90a 35.83a 8.28 b 453D 3.83a 4.03a
W4 26.00a 3167a 9.33a 6.67ab 4437a 3185a 3157a 31.19ab 10.80ab 1290a 3.78a 2.72ab
W5 14.33b -7.00c  -2.67b 5.67ab 2748c  -1098c -10.60c  19.95c 538¢c -255¢  -1.02b 2.14ab

2.3 THEEIITRA ERZERE T

B 4 W], SRR 25 A T A R AL BEXFF
AW KA =8 R, 2020, 2021 FF45%
FEEINHIAE 9 420.32~14 282.42. 11 659.08~15 892.52
kg/hm? 2 i, 2020 4F W4 43 2% =T CK. WL,
W3 4bFE, 5 CK. W1. W2. W3. W5 43 EL,
W4 RhBRZ T = & il 4 T 51.61%.29.63%.7.48%.
13.22%F11 7.25% (P<0.05), 2021 F& 57 & L hEiE
JK BN AN S, W5 Ab PR 5 B f i, W5,
W4 Ab PR E T AR AR EE, 5 CKL W1, W2, W3,

W4 SEFAHLE, W5 B2 B 3G T 4 233.44.2 992.13,
1 738.88. 1 280.86. 412.19 kg/hm?. 2 a ¥FRibLUK &
KAESG 3 P 254 T AN [ E A A = ' 3 L W5
AP fEr, 2020 AR E T CK. W1, W2, W3 it
B, {H W4, W5 AFEZE R AR ZE (P<0.05); 2021 4
W5 Ab 3 52 E T HA A (P<0.05). 2020. 2021
SRR T oK (R Wi 3R 45 £ 23 i /£ 0.45~0.51 A
0.43~0.50 2 [f], 2020 4F W4 kb3 & 2 & T CK 1 W5
AbFE, 2021 4F W3, W4 2P 5T CK. W1, W5
AP (P<0.05),

% 4 2020 422021 FARRF A ELET 2R = EAMGRAE R
Table 4 Maize yield and harvest index under different drip irrigation treatments in 2020 and 2021

s 23l (kg-hm?) il (kg hm?) LVE7R (514
2020 2021 4 2020 £F 2021 4 2020 4F 2021 4
CK 9420.32d 11659.08 ¢ 20947.50d 27100.00¢c 0.45¢ 0.43c
w1 11018.16 ¢ 12 900.63 bc 23027.50 cd 28525.00 be 0.48 abc 0.45 be
W2 13 288.88 ab 14 153.39 ab 27700.00 ab 29575.00 be 0.48 abc 0.48 ab
W3 12614.37b 14 611.66 ab 25372.50 be 29 300.00 bc 0.50 ab 0.50 a
w4 1428242 a 15480.33a 28257.50a 31575.00 b 0.51a 0.49a
W5 13 316.77 ab 15892.52a 28262.50 a 35575.00 a 0.47 be 0.45 be
3 it 3 AT TR R L BRI, AT
SERAEPI, ATIIE 6. 7. 8 FATHEKALS,
31 EREBMPRANMERE BMTORRBARE 5 WAL, MK L E SRR TR R 8,
1 EIRRIR T n T

TYIFAR R & T REWE IR 2
B, 5E BV I AR R T T R R
P R R, R M T R A B
BREEEREEE P A, R
Bt L30T R AR BB E CK SR K B Ab s R
G T HAt b B, 2020 4FF-4 )57 A 2 8 I VEE K 484
BN S AR, X 5T AP — 8
APy, K AR K e S — i 1 33 2%k

IE B 10 VB 7K AT DL v KR R M T R
FaR, WI6d 2 atybl W A E S, HiEETY
JR AR B R e LN (R — 8 22 57, 2020 4F 9 H
B )G 57.57~70.15 d, 2021 N5 61.77~68.15 d,
Pt BT T KA A A R R W 1B 22 e e v 22 8
AHFFEH, 2020 4 WA ZLFE KT AR B R K
T U )R M T CK, A 2 IS POV S
T KT AR 2R e RS KT e T s R K

5



FEBLHEZK 23] http://www.ggpsxb.com

HEHIREAEE, ART EKmEE, HERET
T E K R AT REREGR M o, MR AR K S
TR RFFEC R G B, LA R B
JREAEFERE 1, MRS E R TR R E.
A BT e PR A, B R T R R R AT
FLEBRE, HIER S KI5 R R,
TR FAMERON, ST IR K BE % 7= 26 B B A ML
N, BKJEMRE S M RFE B T AR R 23R
e AT E AN IRIRES, A EKREKIEK
—ERRE T R, SRR S, FME AR
TRAS T4 AR B IRGEEG n, FFAE 7S e KT s AR SRk
R LR (A PE AT
3.2 TEEEXTAM ERE FE TR ECAERN
A
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Influence of Drip Irrigation on Dry Matter Distribution and

Yield Formation of the Grains of Densely Planted Maize
SHI Jingjing™?, LAN Huiging™?, ZHANG Xianggian®*, LU Zhanyuan™**", BU Hengtong™?,
BAI Dongxing™?, CHENG Yuchen®*, DU Xiangyu®, WANG Manxiu®?, CHEN Xuanyi?

(1. School of Life Science, Inner Mongolia University, Hohhot 010020, China; 2. Key Laboratory of Herbage & Endemic Crop
Biotechnology, Ministry of Education, Hohhot 010020, China; 3. Inner Mongolia Academy of Agricultural and Animal Husbandry Sciences,
Hohhot 010031, China; 4. Inner Mongolia Key Laboratory of Degradation Farmland Ecological Remediation and Pollution Control,
Hohhot 010031, China; 5. Inner Mongolia Mengcao Ecology and Environment (Group) Company Limited, Hohhot 010070, China)

Abstract: [ Objective] The purpose of this paper is to investigate the effect of drip irrigation amount on dry matter
accumulation and distribution, as well as the yield formation of the grain machine harvest maize . [ Method] The
study was based on the drip irrigation experiment established in 2018 in the Experimental Field of Inner Mongolia
Academy of Agricultural and Animal Husbandry Sciences. The experiment consisted of five irrigation treatments by
irrigating 415 m*hm? (W1), 645 m*hm? (W2), 945 m*hm? (W3), 1 275 m*hm? (W4) and 1 605 m*hm® (W5),
respectively. A rain-fed plot was taken as the control (CK). In each treatment, we measured the accumulation and
distribution of above-ground dry matter in 2020 and 2021. Logistic model was used to describe the temporal change
in dry matter accumulation, from which we further analyze the characteristics of dry matter accumulation and
distribution, as well as the relationship of drip irrigation amount and yield under different treatments. [Result]
Irrigation significantly increased the dry matter accumulation in the upper part of the plant; temporal change in the
dry matter accumulation is well described by the logistic model, with R>>0.888. In 2020 and 2021, the maximum
growth rate of the dry matter accumulation increased as the irrigation amount increased, with the increase in the CK
being the least and the increase in W5 being the highest. The biological yield in W5 was the highest in both 2020 and
2021; the harvest index in W4 and W3 was the highest, being 0.51 and 0.50 respectively. Compared with CK,
irrigation reduced dry matter distribution in the vegetative organs at maturity stage but increased dry matter
accumulation in the grains. With the increase in irrigation amount, the economic yield in 2020 first increased,
followed by a decline, maximizing in W4, reaching 14 282.42 kg/hm? in 2021. The yield in W4 (15 480.33 kg/hm?)
and W5 (15 892.52 kg/hm?®) was significantly higher than that in other treatments. [ Conclusion] Optimizing
irrigation amount can significantly increase dry matter accumulation in the aboveground part, and promote
distribution of dry matter in the grain. In drought years with average annual natural precipitation between 364.2 and
390.7 mm, the optimum drip irrigation amount is 1 275 m*hm? for grain machine harvest maize (planting density is
7.510* plants/hm?) in the arid and semi-arid areas in central and western Inner Mongolia.

Key words: drip irrigation amount; grain machine harvest maize; Logistic equation; dry matter allocation and

transport; maize yield
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