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Abstract:  Planting green manure crops in winter
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YEEBN HEIL(1992-) , 5 IR WA 5 A, B 365
BT R 5 SIS, (E-mail ) dongyubing conducted to determine the effects of nitrogen regulation

@ jaas.ac.cn measures and mechanism on the nitrogen fixation ability of

fallow field has become an important measure to improve the
quality of cultivated land. In order to clarify the effects of dif-
ferent nitrogen levels on the nitrogen fixation characteristics

of hairy vetch, a two-year field positioning experiment was
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measuring the biomass, root nodule biomass, nitrogen uptake and nitrogenase activity of hairy vetch at the key growth stages. The
results showed that compared with CK, the biomass, nitrogen uptake and symbiotic nitrogen fixation of hairy vetch under N1 and
N2 treatments were significantly increased in the two growing seasons. The symbiotic nitrogen fixation rate of N1 treatment was not
significantly different from that of CK, while the symbiotic nitrogen fixation rate of N2 treatment decreased significantly. The sym-
biotic nitrogen fixation of N1 treatment was significantly higher than that of N2 treatment. With the increase of nitrogen application
rate,, the nitrogenase activity in squaring stage and full-bloom stage showed an increasing trend, and the nitrogenase activity of N2
treatment increased by 42.8%—76.1% compared with CK. The nodule biomass and nitrogenase activity of the three treatments
reached the maximum at the full-bloom stage. The SQRT model could well fit the variation characteristics of nitrogenase activity of
hairy vetch with time, and the determination coefficients (R*) of the fitting equations under different treatments were all = 0. 87.
Compared with CK, the start time (D
time (D

omass, symbiotic nitrogen fixation and nitrogen uptake, which could be used as the recommended nitrogen application rate for

) of nitrogenase activity in N1 and N2 treatments was significantly delayed, and the peak

min

o) Of nitrogenase activity was advanced. In conclusion, NI treatment (50 kg/ hm®) could significantly increase plant bi-

planting hairy vetch in winter fallow fields of the experimental area. The results of this study provide a basis and support for the

rational fertilization of winter fallow fields in the Yangtze River-Huaihe region.
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Fig.1 Monthly rainfall and monthly mean temperature during experiment period
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Table 1 Effects of nitrogen application rate on aboveground biomass, nitrogen uptake and symbiotic nitrogen fixation ability of hairy vetch

2020-2021 4F- CK 6.29+0.54b 154.88+14.65b 79.6£5.0a 123.15+12.74¢
N1 7.13£0.27a 227.42+14.16a 79.9+1.6a 181.56+9.14a
N2 8.34+0.87a 241.58+32.18a 60.5+0.8b 146.10+9.35b

2021-2022 4 CK 4.97+0.43b 146.80+7.58¢ 84.9+3.7a 124.62+8.20c
N1 8.18+0.82a 228.73+14.38b 78.8+3.4a 179.93+3.87a
N2 8.46+0.43a 266.54+14.83a 58.2+2.5b 154.87+2.69b

CK N1 N2 5357t O ke/hm* 50 ke/hm® #1100 ke/hm?® (Ab#E AR A= K ZE RGBS (R R/ING SR AL #RE] 22 573 35 (P<0. 05) .



1848 AR N S o 14

2024 4E 55 40 & 10 M

2.2 MREXEME T ARE M 0T
EMERRIN

Jit R X B 25 AN TR IS b R R A
Pres 2 n e 2 fro . IE el DUE A
B SEEW,3 Nt N A B M 1 FR AN AR
Rpg i, FEE N A, 2 MK &4 A
18 GE: M i A1EC A N A B 7R = SN N I |
2AVERFR M T B AR A4 38, N1

10000 507020214
_ 8000F
Na a
£ 6000F
on
S
it 4 000+
A
& 2000F
. :
A
EEW

ARFEAN N2 AL M b ER A )i 3 0 2 2 R (H %
TEIARNZEIE] 2 AN b Hh 3R A ik B
T CK, 2020-2021 4F4 K 2 3 b H A K W)
1 (R AR A ) H T A T B R 2
A I CBAE I AN S5 210 ) N2 A B 1 R AR )
HNE T CK;Mi2021-2022 4F4E K2, 4 S0t
N1 AR FEFN N2 AbFH i) b AR P ik G W 3 25 5% (H
¥R ES T CK,

10 000

[ 2021-20224F
8000
Z aa
£ 6000F
on
= b
it 4 000+ ) a
IS
W 2000 ¢ bad pad
o 3 il -3
el B BEACI
HEHH

A H_EFRCK; Z2 M BN g2 #_EFEN2; @l NICK; T RN O RN

CK N1 N2 W3 1, Fl— i AN/ NG EhE R Ab ) 22 55 8 3% (P<0.05)

&2

EREXEME F AR MM EEFM T EBEM R

Fig.2 Effect of nitrogen application rate on aboveground and underground biomass of hairy vetch in different periods
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Table 2 Dynamic fitting equation parameter characteristics of nitrogenase activity change

ERiES Jb3 D yin(d) mas () D (d) a b
2020-2021 4F- CK 139.3 185.1 174.21 0.143 0.088
N1 140.7 185.0 173.77 0.257 0.083
N2 142.0 185.1 171.55 0.612 0.062
2021-2022 4F CK 108.1 170.9 157.83 0.052 0.075
N1 119.0 170.1 156.93 0.202 0.071
N2 122.3 170.0 156.73 0.346 0.068

CK NT N2 L3R 1T Dy Dy 53 B FTR T ZUEETG E>0 B TR I [ RIZE SR [R] , D, Fe75 [ GURET P W E 1 BRRY IS 8, 0 (b BT SHL

2.6 1N =X HEEAELEROTME

ATt N ACHR S e A e R Y 22 Sk 3
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AR ZE N FIN2 BR300 L CK 3
11 2% M1 13.3% , 2 5 8 3% ; 3% pH 2 TR
P [FA—AKZE 3 NE R A MR & AR
BB SR EER,

Table 3 Effect of nitrogen application rate on basic physical and chemical properties of soil

Eor iy

A BB

AR i T i

i AR (¢/ke) (¢/ke) (me/kg) (me/kg) pH
2020-2021 4 CK 1.29+0.06a 14.59+1.02a 48.67+4.32a 206.21+18.35a 6.04+0.06a
N1 1.40+0.07a 14.84+0.46a 48.74+2.59a 206.57+9.80a 5.92+0.10a
N2 1.42+0.07a 16.31+0.81a 56.51+2.78a 214.54+20.36a 5.72+0.11b
2021-2022 4E CK 1.43+0.07b 14.52+1.10a 47.70+7.18a 182.77+15.45a 6.11+0.10a
N1 1.59+0.07a 14.86+0.46a 47.91+6.03a 181.52+6.63a 5.96+0.11a
N2 1.62+0.04a 14.94+0.48a 45.21+1.99a 173.14+11.77a 5.75+0.10a

CK NI N2 WL 1, Al —A K RS 5 1A [R) /NG - R A P 22 53 1. 35 (P<0. 05)
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