i K 2 &l 5 Soybean Science 2023,42(4) :432-440
: ‘I' http://ddkx. haasep. cn DOI:10. 11861/j. issn. 1000-9841.2023. 04. 0432

AERKHEEANSEAXRETYWRER . RERF.“"EXRRY
B/

22 i)

REZR, FiEE, AEE, TR, ik, KRN

(FEEEH AR BB, WA FETIE 463000 )

i E RS HEARTEREA S BRI R AR, DL B AT 19 s s et R AR A & 5
FEK AT B 24X R 6 , B E 3 it R /K, NO (ANHtE UM ) \NT(60 kg-hm ~*) N2(120 kg-hm ~*) ;3 MK K,
WO (AHEAK, HARRERT) (W1 7K 5 (1 500 m® -hm ~*) (W2 7K 5 (3 000 m® -hm ~*)  WF5 T AR A K TYI R AAR
SRS R B SRR P ARG B R, 25 SRR Rl — K BT, TR R il & 2 W5 % >
25 > 2020 4EEIEHC 1 HE 53.65% ~69.00% ,2021 G I 5 L 36.25% ~52.15% ; R —i R &0 T, B
IR RN, ORI T It SR AR S R W T S A TR AL N1 &R MK S W2 B, T I AR A AR K
WO JE/KFALHE W1 4054855 T 56.55% 1 11.67% ; ARVEK AT JR i A R IR T AR WIBGE A&
FIRARER FNARAAROR FICRAE ™ 07, AR AR ST BEE K S A3 0, R W B R FIURRE ALk
AR FIRAE = 2 B W — KA T B A& AN AU AR, BRI & REAE AL 120 kg hm ~> 1K,
ARIFIHEK b B W2NT 7 535 2 319. 86 ke-hm ™, W57 T HABPIAME K Ab 3077 B A0 IR 2% S35 B KT, A
WIS A R S i 5T /KT A A 7= 4 B ARl AN AR SCHE

KR = E RS TR RS A FEFHROR =it MR

Effects of Different Fertilizer Water Supply Patterns on Involvement of High-
protein Soybean Dry Matter, Nitrogen Metabolism, Yield and Quality

ZHAO Jingyun, XU Haitao, LIU Zhiqiang, WANG Jianli, QIU Yongkang,SONG Xiaopeng
(Zhumadian Agricultural Academy of Sciences, Zhumadian 463000, China)

Abstract: To explore the appropriate fertilizer and water synergistic supply mode for high-protein soybean with high yield and
quality, the field split-zone experiment was conducted in different N application and irrigation amount using high-protein
Zhudou 19 as the experimental material. In the experiment, three N application levels, namely NO (no N fertilizer, 0), NI
(N, 60 kg-ha™'), and N2 (N, 120 kg-ha™") , and three irrigation levels, namely WO ( no irrigation, natural rainfall) , W1
(1500 m*-ha™"), and W2 (3 000 m’+ha™"), were used to investigate the response of dry matter, nitrogen accumulation
and distribution, nitrogen utilization and quality to fertilizer and water synergistic supply in high-protein soybean. The results
showed that under the same irrigation conditions, the dry matter accumulation distribution showed the trend of pods > stems
> leaves, the proportion of pods received dry matter in 2020 and 2021 were 53. 65% -69. 00% and 36. 25% -52. 15% ,
respectively. Under the same N fertilizer conditions, the dry matter accumulation at the bulge stage showed the gradual
increase with increasing irrigation water. Under the N1 fertilizer and W2 irrigation condition, the dry matter accumulation was
56.55% and 11.67% higher than those in natural rainfall and W1 conditions, respectively. In different irrigation conditions,
the increase of nitrogen application reduced the nitrogen uptake efficiency, nitrogen utilization efficiency, nitrogen fertilizer
agronomic efficiency and nitrogen fertilizer bias productivity. In different nitrogen fertilizer conditions, the nitrogen uptake
efficiency, nitrogen utilization efficiency, nitrogen fertilizer agronomic efficiency and nitrogen fertilizer bias productivity tended
to increase with the increase of irrigation water. In the same irrigation conditions, protein content was the lowest without N
fertilizer application, and fat content was the lowest in N fertilizer application set at 120 kg-ha™'. In different irrigation
conditions, the highest yield was 2 319. 86 kg-ha™' in W2NI treatment and significantly higher than the yield of other two
irrigation treatments. This study provides theoretical basis and technical support for efficient water-saving and fertilizer saving
production of soybeans.
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Fig.1 Ten days meteorological characteristics during soybean growth period from June to September in 2020—2021
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Table 1 Response of high protein soybean nitrogen utilization to the collaborative supply of fertilizer and water
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Nitrogen absorption Nitrogen use Nitrogen agronomic Nitrogen partial
Year Treatment
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2020 WONI1 3.71£0.38 a 6.37+0.67 b 3.90 +0.38 b 23.68 +£0.97 ¢
WON2 1.86 +0.31 b 6.03+0.44 b 1.35 £0.21 ¢ 11.23 +0.81 e
WINI 4.01+0.21 a 7.45+0.78 b 6.73+0.57 a 29.86 +0.87 b
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W2NI1 4.18+0.25 a 10.85 +0.31 a 7.03 £0.50 a 45.32+1.19 a
W2N2 2.05+0.21 b 9.41 £0.43 a 0.17 £0.04 d 19.31£0.85d
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W2N1 4.32+0.26 a 8.94+£0.55 a 10.00 £0.78 a 38.66+1.16 a
W2N2 2.02+0.15 ¢ 7.59 £0.70 ab 1.54 £0.20 ¢ 15.37£0.72 ¢
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Note ; Different lowercase letters in the same column indicate a significant difference at 5% level.
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