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Abstract ; Rice-crayfish cocropping, integrating rice cultivation with Procambarus clarkii ( crayfish ) , is the largest
integrated rice field farming model in China. However,its current adoption area is only 37.11% of the estimated suitable
zone. This study proposes an optimal soil management strategy for rice fields using a " two-step method" involving
nitrogen application regulation and stocking density adjustment. Long-term rice-crayfish cocropping benefits rice growth
without yield reduction under 40% nitrogen fertilizer reduction, achieving a 9.47% yield increase. Rice growth shows a
"first increase then decrease" trend with increasing nitrogen application rates. Conventional stocking density outperforms
high-density practices in terms of yield. Field validation experiments confirm that combining 40% nitrogen reduction with
moderate stocking density (15 kg crayfish seedlings per mu) increases rice yield by 35.94% ,while enhancing the number

of azotobacter and bacteria in the soil, inhibiting the growth of fungi,and optimizing soil microbial ecology. Therefore , this
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integrated approach of nitrogen reduction and density optimization provides a scientific basis for safeguarding China’s rice
food security and advances theoretical and technical frameworks for energy-efficient, high-yield rice-crayfish cocropping.
These findings are significant for promoting sustainable agricultural practices in Chinese rice fields.
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R (HN,) 5 (12) AR +H L (CN, ) , B EE E 6 A . AR H A B TR, o 2 B B0
WIS R/ %, WO BEROOIRT 2 R/ 7. MRV H AR — IR, B A PR R 0.06 kg/ 45 B L% AL
FRAFR AL 0.024 ke/ 4. MR FHIRIREAE TR, H HL AU ALBRit FHJR 2 34.78 ke/ i , HoAt IR /3 Fi A5 A 1+ /K A
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Table 1 Impact of nitrogen fertilizer gradient reduction in RC soil on rice growth

W HRE/em SrEERU A BR/em i EETE/g AREHUA BHRESEUAS THE/G  PRE/kghm”
Ny 83.96x0.57°  4.50£0.96"  11.83x0.64°  23.30+2.16°  3.50£0.29"  151.50+21.93°  23.67+0.58" 192.17+4.70°
Nj  92.98+1.70™  13.38+1.07°  14.74:0.17"  92.14+9.86™ 12.75+1.25"  779.25:69.91"  25.09+0.16™ 1 363.21+8.70™
Neo  97.62+0.86" 1425+1.03°  16.07+0.36™  99.19+10.34" 13.25+1.38" 1065.25+86.00"  25.54:0.20° 2 176.52+17.16"
Ny 100174131 11.00£0.71"  15.75+0.62"  67.20£5.26™  9.75:0.75" 1 024.00+100.07" 25.21+0.04™ 2 064.93+3.32"
Ny 101.63£1.19"  12.00£0.71*  16.39£0.32"  72.41£6.51™ 12.00£1.08"  1271.75£159.48"  26.37:0.26" 2 682.54+25.99"

Ny FARHEEUE ; Ny A BB 50% ; Ng, oA ZUIEIE 40% 5 N, 8 ZUIESE 30% ;N o 0 H BUEAE. AN[F/NE FEER R
[l — AN R AR B 2 [ A7 A 0 25 22 57 (P<0.05) T a>b>c.
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Fig. 3 Synergistic effects of nitrogen fertilizer reduction and stocking density on rice growth in RC
T Ny AN ENE 5 Ny 2 BAEIIE 50% 5 Ny 9 BNt 40% ; Noo 4 BHE I 30% 5 Ngy N BIEIS i 20% 5 N oo F HUMEAE. = P<
0.05 , 7 [Fl— I {1 R AN [RI AL BZH 22 ) 22 5 {355+ % P<0.01, 3 [l — U1 N AN R gb BZH 22 [1] 2 Sl 1 3. AN TR] 2B 30 [l — s 91 A [
AL PR 2 AP TE 23 22 57 ( P<0.05) , K5 T RERVING =B 53 il 27 iy 55 L Ao L8 B2 AR T2 22 53 W31, b A(a) >B(b) >C(¢).
2.2 HEKIERBIFREERZEMFEL
FH M) 25 2R 3R B K AR B E BT AR LG T R AU A 3, EURE Wit 40% 1) A B0 4 25 R AR 17 /K A )
7 Hb SR AR A IR KA AR, P R T 38.54%. BRI, AERRUF IR ST, AUIBYIE 409% b3
TEKFRA RN i A5 R bR XA 35 22 5, H R 0™ 9.47%. 1AL, OB M AR VERE X, A X &
B, FEIR AR T IR R A et U , HOK AR bR s b b S i A5 A A A s 55 K et B i B N A X Ay
BEZES. WA b, ZALIUE 409% 40 P P AR T /K R SR B UAEAC A, DRt , T LAAS Y AH LG T
AU R /KRS BAT: RSP AR RS ™ B R, HLAE RS SR SEARE A b RS I 40% XK RS A= K A 1 3%
M), (L2 MG S 20N v 5 i R MR AR K A o™ (151 4)

BEJ , 3T ENCIUG 40% 1) S50 T, JE— 20 B0 ik 37 HF 5 57 5 5 B8 X6 KRS A AR 7 ek 2 ). 45 2R 5%
W1, B TR AR bR AT , AR5 R SR AR AL A KRS 0 BE RS 3t b 3R i DA K™ SRR AR 3 5 T R
JEJUHAE i b AR L L IR A N 35.94% (3R 2).
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Fig.4 Comparison of agronomy and yield traits of rice plants under reduced nitrogen fertilizer
and conventional fertilization treatments
T NRM /KRB 20, UIEIBEE 40% 3 RM S /K R EAAE , 6 HUIGIE ; NRC S REITHE4 , IR 40% s RC S REIFHEAE W LGN, + P<
0.05, 7R [A] — U TR Rl A BRAE 2 (] 22 5 35 5+ P<0.01, 3R Al — I T R Rl A B 22 0 22 S il (R 3. N [R)/ NG R (8] — i
RIS B 2 [ AF AR 3 225 (P<0.05) , Jirf a>b>c.
Table 2 Comparison of agronomy and yield traits of rice plants under different crayfish stocking densities
B BRRE/em  MEEEUAS M EEREEE/g M BESTE/g ARUEEVAS BWESEUA TRE/g R/ (kghm)
LRC  140.07£0.57" 22.83+0.87" 546.67+25.39" 195.00£11.18" 20.83+1.05" 4360.00+228.32" 23.98+0.27"  8365.39+95.51"
MRC 139.23+1.07° 19.67+0.33" 311.67+12.49" 110.00+8.16"  17.33+1.12" 3672.33+413.84" 24.35+0.25"  7154.68+73.67"
HRC  138.52+1.55" 18.17x0.91" 311.67+11.38" 126.67+11.16" 17.83+1.38" 3121.33x199.48" 24.64x0.11'  6153.60+26.67"
TELRC /R AFIEFRIR A E s MRC Jy/ MR A 3R 4 5 s HRC /g R . S /IS 5 e
[FIAk PR 2H 2 [] 4775 . 3% 22 57 (P<0.05) , Her a>b.
2.3 RABEHEEXFREMFZO4X LEREWHIZIT
ST TR SRTT I, o3 0l R AR A6 T P )X b S i EAT T I R R TR R LR TR, AT 5
s SR A AR AN IR IR A 2 5, 5 MU AC AT LU , e SR - S st S0 o - 48 ] 20 b 50 A
FEROW (E 2 A T A BRI R T, R A AN TR D T B W 22 5 (] Sa) . ARl
R TR AR A AR | 25 it SR Ak B i LR R4 L e 4 P R R A 28 i 1 I U T, AR R R A
SN BB — B 7R ECIIE 409 AL PH R v BE SR AN TG A RS LT i R UL
Jifi 30% 1 20% BAL B R B TR A IR AR T RN A A R B0 TR R AR RO A b B, JC IR [
PR 200 A R TR o B SR A B S v TR AR AR B (1] 5b) . TR b A A TR SRR I 7 U
Wit 4090 25 PF T, R O I A RS AR 32 % A Ak B o 1] T 0 T B B 0 8 B, T A v e 4
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3 b
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JRARAGE ) 2 SRR R B, KRR AR BT A T EUIE 7 Bt rT R 21.2%. #25 i R0 AT Ak B8 14 K
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S FROKRRE 2 G E R A IR BR AR, AR IR AT R, L, AR 4 4R
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