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1.1 KGR R I+ A

I T 2021 4F 6 H —2022 4 7 F 731 1 44 BRI,
D 1 e R R AT . 1 B 0~20 e B2
WA CAE A - A HLIT & 4 28.07 g/kg AT it
0.96 g/kg . AW & i 0.49 g/kg 4B & & 6.20 g/kg .
Tl 2R 5 124.6 mg/kg GEEUBE & 1 23.2 mg/kg
BUER it 70.0 mg/kgo RS PRI OR AU ZE
2875 ATy T G 2R (VN iE )
1.2 KEigt

WG B 22 MR AR (Zizania latifolia co cropping
and crayfish, ZC) . 28 F ¥.AE ( Zizania latifolia mono-
culture, Z) 2440 B, 3L 24K IX, AR X HIFR 216 m?,
ANEHE , BRIXE G B 9IR . X2 IRILE R,
TEZE BRI, THETE 0.5 m IR 1 m N ERIBARIE . HF
AN S 5 0.6 m Y 3R £ Bk, Hrp RS
A 0.2 m¥AJe -, BB — B B AT A AR BESE
JnE
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2021 4E25 T 6 H 20 HE i 3L , 6 A 21 H
BARZEH, HATEE 0.9 mX04m,10 H FAIZ 11 H
o bR SR, SRR AR b BEAIZE P B b BT A i
HNE I — 2, N P,O5 KO Tt FH i 44 73531 2 297,90,
270 kg/hm?, 28 FI RS AT &2 A I8 (15-15-15, 3%
43 =45%) 600 kg/hm?, & A J5 10 d jii /R & (% N
46%)150 kg/hm?, # J5 20~25 d jifi g & 300 kg/hm?,
509 FH AR 22 22 ) it 2 22 0 it P & fR B (K0
60%)300 kg/hm?, 2022 4E25 M T3 H 20 H i 3L AE
6 M FARILZE ., 2022 4R350 R BRI &, X
Jiti P L AR A2 25 AR (7] 2021 4 R AE FH ), 24k 32
F it BB 425 it — 350, N P, O KLO il 2 354351 24 90
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MR AR KR 9.87 %6 IR A A L 4
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TIESA ST 'R WA, 20224 2C Z B+ 40,2021 ,2022 4F Z kb B 4= HE 4/ O i S R I U
WARG BRI NZREW B R 2=, o [N, 2021 4E ZC A FEAY + 3 2 E S e R 28]
2021.2022 4F 7C hb PR B AR A B R B BES T 24,

F1 20212022 FFEEAERELTESLR £HEE

Table 1 Total nitrogen and total phosphorus content of soil under different

treatments of Zizania latifolia in 2021 and 2022 g/kg
ZrBEW] Tillering stage 225 Zizania breeding stage KZEW Zizania harvest stage
yisi] A KR £ R0 KA S

Treatment Total nitrogen Total phosphorus Total nitrogen Total phosphorus Total nitrogen Total phosphorus
2021 2022 2021 2022 2021 2022 2021 2022 2021 2022 2021 2022

SEHRIEAR 0.87% 1.08+ 061+  0.69+ 067+  1.23+  0.61+  0.65+  0.75+ 143+ 058+  0.66+
7C 0.32a 0.12a 0.07a 0.04a 0.11a 0.33a 0.04a 0.04a 0.06a 0.24a 0.08a 0.06a

SE A 0.81% 1.21+ 055+ 058+ 077+ 14+ 063+  0.63+ 054+  1.29+ 055+  0.58+
V4 0.11a 0.14a 0.04a 0.02b 0.09a 0.14a 0.05a 0.06a 0.11b 0.25a 0.08a 0.02b

4 RIAE RSB 5 AN RN 133K 22 53 1. 35 (P<<0.05) . Note: Different lowercase letters after the same data in the same year and col-
umn indicate significant differences(P<C0.05).

2) R, R LA, 2T, 202147

ZC RE B A4 - 58 4 B i 20 BES B 22 28 LA R

3) T HERE AR A . MR AT 2N, 7E AR BERY, 2021 .
2022 4% 7.C Ab B ) A+ IR A R & X B R T Z Ak

AR B RZE ML, 2022 4 ZC A BRER B R e D s
6N 52021 . 2022 4F 7 b B A 1 3 A Bl 1 44 Ol St
TG D[RR, 2022 4F 7Z.C b TR 38 4w & B AE

FH B0 4 51 A 38.30%6 . 16.84 %6 5 7 2 35 W 1 2R 2%
W, 2021 - ZC b PRAY + 3R R A S =S T Z A
O 2022 4R R T Z Ab F8 L H 2021 4F ZC AbFRY 1

SrBEIRERZE W AR T Z b B g A R Z A PR E RN T 12.11% .
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Tillering Zizania Zizania Tillering Zizania Zizania
stage breeding stage harvest stage stage breeding stage harvest stage

ing=ainyy| Sampling period Jing=ain il Sampling period
ARG P 2R [ — i 01 A4 2 4~ ab #a) 22 57 8 2% (P<<0.05) . T [A, Different lowercase letters indicate significant differences between

the two treatments in the same period (P<C0.05). The same as below.
Bl 2021(A)F2022 FE(B)AER BN T ERBRSE
Fig.1 Available nitrogen content of soil under different treatments in 2021(A) and 2022(B)
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Fig.2 Available phosphorus content of soil under different treatments in 2021(A) and 2022(B)
F2 AEL/EZFAFERE~SHER
Table 2 Yield and yield characteristics of Zizania latifolia under different treatments
- HAEHL/ em HAE R /g AT /g - ) . )
; 22K /em Length ) . i . i2é 77/ (kg/hm?*) se2ér / (kg/hm?)
AbFR - & Width of Weight of Weight of water - & e &

of naked water

Treatment naked water naked water

Yield of naked Yield of water bamboo

bamboo with leaf

bamboo water bamboo with leaf sheath
‘ bamboo bamboo sheath ‘ ° °
2021 2022 2021 2022 2021 2022 2021 2022 2021 2022 2021 2022
ZEMFALAE 18.58+ 18.79+ 4.52+ 4.37+ 110.704+ 9843+ 137.43+ 125.10+ 14 650.23+ 20721.76+ 181 63.674+ 26 336.59+
7C 1.77a 2.06a 0.54a 0.21a 2.73a 6.50a 7.31a 4.75a 1162.69a 1 368.08a 1274.77a 1 000.24a
2L A 18.40+ 18.49+ 4.09+ 4.03+ 97.10+ 90.98+ 117.82+ 112.06+ 12 255.97+ 19 716.46+ 14.820.94+ 24 284.92+
Z 1.95a 3.30a 0.47b 0.40a 8.08a 2.00a 11.07a 3.63b 1676.34a 434.05a 533.33b 786.55b

23 ZXAESFENTYURRRE

i 22 3 A1, 2021, 2022 4E ZC . Z Ab B 25 9 Y
25 I W R 2R A 43 BE T H) A 2R 8
MR, DA 2 56 1 3 SR 28 0 T ) T R R A AR
LA /N 20212022 4F 28 (AR Lk 1 4 TR
AR 2R E ) 4R E I O 3 2 R 2021
EZCHBR LW M TR R R Z 488
1N 16.58% , 2022 4F ZC Ab By BERA X 59 T4

Jr AR R B Z A I 2N 36.77 00 o VR EEAE M EE
FI B AT R A, 7 K S il , T ak 9396 & LA I,
T T i A BE TS 0 R 28 T T A
20212022 4E ZC b PR 280 T i AR R i T
ZREEE A 2 A4S PR 22 R OR 2 4F ZC Ab B
BZAFRZEWZE A ZE i S TR R
N 14.41%~16.58% .10.28 %~15.15% .10.57 %~
21.45%.

F3 AERVETEAFRREEHESRENTYRREE
Table 3 Dry matter accumulation in different organs of Zizania latifolia at different growth
stages under different treatments g/plant
R
3 It
1 = t Naked water
Root Stem Leafl
bamboo
A Ak - . e . +k . .
Year Treatment 4pEEM ZRZEW ORZEW ST 222 R & JrEE ZHZE M FKeZE FeZE
Tilleri Zizania Zizania Tillerin Zizania Zizania Tilleri Zizania Zizania Zizania
e breeding  harvest renme breeding harvest e breeding harvest harvest
stage stage stage

stage stage stage stage stage stage stage
2021 ZEURIAE 19.054+  104.16+  84.08+ 27.01+ 201.63+ 21541+ 25.97+ 110.004+  130.39+ 24.74+
7C 8.29a 20.71a 18.43a 6.11a 47.36a 26.31a 5.92a 18.54a 11.90a 9.69a
2021 ZEFPAE S 2086+ 83.80+  87.30+ 29.14+ 191.25+ 184.784+ 32.26+ 100.784  113.23+ 20.37+
Z 7.02a 27.32a 16.15a 8.30a 24.66a 25.11b 7.81a 19.83a 20.34a 8.19a

9022 ZEMRIAE 34.72+ 99.724+  88.92+ 38.39+ 159.624+ 149.64 4 40.10+ 112.104¢  109.214+ 29.4+
7C 9.04a 10.84a 4.77a 4.51a 25.61a 14.12a 4.92a 10.19a 10.73a 4.68a
2022 ZHHAE 3121+ 89.97+ 86.33+ 28.07+ 159.01+ 130.79+ 34.49+ 100.21+ 99.03+ 26.59+
V4 2.47a 12.83a 10.12a 7.75b 24.94a 18.12a 7.81a 23.51a 13.02a 3.72a
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(5 A Ay BE M RN A 28 A B i T Z AR B, 2022 4F
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AbF 52021, 202 Treatment 22 (M1 81 & 5 7E /> BEI
FUERZEH) 2C AL PRI T Z Ab B, 2021 4F ZC Ab PR ZE
FIR AR AR 2 28 W T Z A3, 2022 a M 5 22
MR o 2 ar ZC AbFRZE (s 22 B0 2 T Z 4
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FEALFR[A] 35 TJ0 3 25 5 o
25 FAEFEMA B HARIREE

25 AL, 2021 4 7EJr BEI ZC b FRZE 2K
A SRR R AR Z A B3 ) S > T 23.81% .
30.11% s TE4PZE W ZC Rb B8 P25 AR R Z b
P4 28/ T 31.95 %60 TE R EE M ZC b BHZE 1 2K it
1) A PR R B Z A B 4y ) B 2 i T 18.8%%,
44.77% . 2022 a,7C 7 AL PHA] 25 A 6] — 3% B 7 ] —

ABEMMEARBZEN TR EES . 2ah ZCAHEE
28 (0 AU R T Z AL B {H Ab B ] 35 TG i 2
25t

2 5 0145, 2021 4F, ZC AbF4r BEI 25 (-
TSR A HE 7 Ab B 2k /D T 27.27 % AR SR 2R S
AR Z AL E AN T 35.71% . 20224, ZC Kb PR ZE
122 P A R R L 7 A HE N T 30 %0,
2 amh ZC b S (S (A R 1 5 T Z A 3 (H
AbFRIE] I TC B 2 5

H R SRR, 2021 4F , 76/ BEW] ZC AbHEZE 1
I f B AR SR R R Z R LI 208 T 26,000, A4 2R
ZCHMFEZE AR BB R Z A B EHmT
41.18% , FER A ZC Ab R 1 2K FR AR SR A Z b
PRI T 38.41% ., 20224F, ZC 4b 3R 25 HA 28
FIZEA AR SRR L Z A B N T 30.77 %, 2a
T ZC A HZE I S B AR Ry T Z Ab B, H AL
HRI TR EER
26 EEAIHNHOBERIZE

ANEVAEF W, ZC Zb AN Z 4P (1) 355 7 B i
AL 6) ., 7EZ2ZEM, 2021 2022 4F ZC A AR R
SYBCH RPN R M > 25>, 7 A B Y R R A B R
RZESWE >R, 2021 4F ZC A FRZE AR A R 4
B LU )3 S 3 R T Z A PR LR 2803 4 B EL 461 D)
FART Z b B 5 2022 4728 F 6] — 48 B I AR 4T L 1
BIFE 2 b H ] 22 R B3 . TR i,
2021.2022 - ZC . Z Kb BEAE 22 25 WA B R A e 4 e R
g 2E > A o 2R 4 B ) 3R At 510,
2021 4 7.C b 323 11 25 i Bl 2 43 BC Le ) e AR T Z
A R 243 B BRI S i T Z b B 5 2022
AEZE A A — 28 B A0 25 00 IC L B 7E 2 A Ab B ) 22 57
PIRWZE, 225N, 2021 2022 4F ZC . Z Ab B 4
RO BC R ZE >0 >4 H 2R A9 50 BE H B R R
F58% . 2021 4% ZC kb BEZE AR A B 25 43 L EL ) 4
FRT Z b3, LR A B0 R 2 I e ) e 25 v T Z 4b
Hi ;2022 422 1 W] — 28 B 1080 R 4 BL LU Bl 7E 2 4> Ab 3
[P SR NTE N

TERZEWIN , 2021, 2022 4F ZC . Z kb FRA (H# 47
LRI — B, BRI ZE >0 > > 28
2021 4F , ZC b 328 FIAR I AR Z IC LU ) 1 5 I T Z
AR BR, H A RO AL LU ) T Z AR B O TR
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Abstract

Two treatments including co-cropping Zizania latifolia with crayfish (ZC) and Zizania lat-
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ifolia monoculture (Z) were set up to study the effects of co-cropping Zizania latifolia with crayfish on the
content of nitrogen and phosphorus in soil, the accumulation of dry matter and the uptake and distribution
of nitrogen, phosphorus, and potassium in Zizania latifolia to explore fertilization strategies for the plant-
ing and farming mode of Zizania latifolia. The results of two years showed that ZC increased the content
of total nitrogen, total phosphorus, and available phosphorus in the soil during the harvesting period by
10.85% to 38.89%, 5.45% to 13.79%, and 6.19% to 61.79%, respectively, compared to Z. ZC in-
creased the net Zizania latifolia yield by 5.10% to 19.54%. ZC increased the accumulation of dry matter in
the stem, leaf, and net Zizania latifolia during the harvesting period by 14.41% to 16.58%, 10.28% to
15.15% , and 10.57% to 21.45%, respectively. In 2021, ZC significantly increased the content of nitrogen
in leaves by 25.74% compared to Z during the harvesting period of Zizania latifolia, but significantly re-
duced the content of phosphorus in stems by 16.76% during the pregnancy period of Zizania latifolia. In
2022, ZC significantly reduced the content of nitrogen in stem by 23.75% during the pregnancy period of
Zizania latifolia and the content of phosphorus in leaves by 12.08% during the tillering period of Zizania
latifolia compared to Z under the reduction of nitrogen fertilizer and reduced feeding. There was no signifi-
cant difference in the content of potassium in the same organ during the entire two-year growth period be-
tween the two treatments. For nutrient accumulation, the accumulation of nitrogen, phosphorus, and potas-
sium in the leaves of Zizania latifolia under ZC in 2021 significantly decreased by 26.04% , 27.27% , and
30.11% compared to Z during the tillering period. However, the accumulation of nitrogen and potassium in
the stems and leaves during the harvesting period under ZC significantly increased by 18.80% , 38.41%,
44.77% , and 35.71% , respectively, compared to Z. In 2022, the accumulation of phosphorus in the
leaves and accumulation of potassium in the stems of ZC significantly increased by 30.0% and 30.77% com-
pared to Z during the harvesting period under the reduction of nitrogen fertilizer and reduced feeding. For
nutrient distribution, the distribution of nitrogen in the two treatments of Zizania latifolia during the preg-
nancy and harvesting period was mainly in the stem and leaves, while the distribution of phosphorus and po-
tassium elements was mainly in the stem, with distribution ratio of 42% to 66% in stem. For nutrient
transport, the roots, stems, and leaves of the two treatments of Zizania latifolia mostly exhibited “sink”
organs in nitrogen and phosphorus transport in 2021, while they mostly exhibited “source” organs in potas-
sium transport. In 2022, the roots, stems, and leaves of Zizania latifolia in the two treatments mostly rep-
resented “source” organs in nitrogen, phosphorus, and potassium transport under the reduction of nitrogen
fertilizer and reduced feeding. It is indicated that reducing the input of fertilizer and feed appropriately in the
co-cropping Zizania latifolia with crayfish can promote the formation of a reasonable source and sink rela-
tionship , which is conducive to the formation of yield.
Keywords Zizania latifolia; crayfish; nitrogen in soil; phosphorus in soil; yield; dry matter; nutri-
ent accumulation
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