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Effect of Different Crop Rotations on Soil Nutrients and
Crop Yield in Fluvo-aquic Soil in Huang Huai Plain
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SHEN Fengmin', LIU Fang', WEI Fangfang®, LIU Shiliang’
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2.Henan Meteorological Service Centre , Zhengzhou 450003)

Abstract: This study was aimed to select suitable crop rotation system by exploring the effect of the different
crop rotation systems on soil available nutrients and wheat yield in Fluvo-aquic soil in Huang— Huai Plain. A
field experiment was conducted with five treatments: (1) continuous annual wheat-maize (WM — WM —
WMD), (2) annual wheat— maize+annual wheat—soybean alternately (WM—WS—WM), (3) annual wheat—
maize+annual wheat— peanut (WM—WP—WM), (4) continuous annual wheat—peanut (WP—WP—WP),
(5) continuous annual wheat— soybean (WS—WS—WS). The results showed soil available nutrients decreased
generally with soil depth under all treatments. The different of alkali-hydrolyzed nitrogen (AN) content in
different soil layers was higher with time among treatments. The AN contents in 0—20 c¢m soil layer under

WM— WP — WM and WP — WP — WP were higher. The nitrate nitrogen (NO; —N) and ammonium

5 H #1 :2021-08-24

BEITTE « H K &AL RIIE (2021 YFD1700900) ;K [ AR B3 4100 H (41401327) s T 4 BHE T 24 00 H (192102110161) 5 9] B 4
HHE T EETH (20A210024) 5 ZRARME K 2= A W 2 [ 52 B 5230 % P O 42 99 H (2018KF05)

F—EH 995 B M ok, EENE HIEREAPIE . E-mail: 1y17630252603@126.com

BIEEE  FEENA983—) &, Rl , EEMNF LIRS HE M . E-mail:jgy9090@126.com
X2 (1970—) B B, FENF LR . £ 5E Y BEIRFIE . E-mail: shlliu70@163.com



%23 PRV AE O TR e AR O B U ) e DX 3SR O KAR 7 i B R R 313

nitrogen (NH, ™ —N) contents in 0—20 cm under WP—WP—WP and WS— WS— WS were higher, and with
the highest as 43.98 mg/kg and 17.58 mg/kg under WP— WP— WP, The available phosphorus (AP) content
and available potassium content under WP— WP — WP were higher, with the highest value as 24.49 mg/kg
and 172.80 mg/kg, respectively. Both crop rotation system and soil depth affected NO;~—N, NH, " —N,
AN, AP and AK. The grain protein content of wheat under WP— WP— WP changed significantly with time,
with the highest value as 17.83%. The highest wheat biomass and yield were found under WP— WP — WP
and WS—WS— WS, Moreover, there was a positive correlation between wheat N harvest index and wheat
harvest index. The WP— WP— WP treatment increased the number of grains (34.2/ear), and the WS—WS—
WS treatment increased the number of wheat (267 000 ears/hm”). During the experimental period, in the
Fluvo— aquic soil in Huang — Huai Plain, the contents of soil AN, NO;, —N, NH,"—N, AP, above
ground biomass and grain protein were increased under WP — WP — WP. The NH, —N content was
increased under WS— WS— WS, Meanwhile, the highest wheat yield was obtained under WS— WS— WS and
WP—WP—WP. Therefore, the wheat — peanut and wheat— soybean rotation models were suggested as the

optimum crop rotation system in this area.

Keywords: Fluvo-aquic soil; crop rotation system; soil available nutrients; wheat yield
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ARRR I 0, A% b B [E] 25 5 AW . 2018 AE, WM —
WS—WM H#l WP— WP — WP &b B /)N 2 ¥ ki 55 1 5
Tt T A AL B, AR E) 17.0% 1 17.8%,
2019 4F, WM—WS—WM il WM—WP—WM kb F /] %
FERL AR BT e, A i AR B 140400 15,00,
2020 4, WP— WP — WP &b # /N3 ko 26 1 % &
T . N 3 AF 45 Ab 38 /N 2 R B R
SHEFHERE, XN WP— WP — WP>WM—
WS—WM>WM— WP—WM>WS— WS— WS>
WM—WM— WM, 5 B 5k H % 2 /22— Ae A 5 A
BEAT LA 2 32 R /D 22 R R A BT
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] ik =
2 8 =
e [ -
® o4 =
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B7 AAEHNEFHNEARSE

2.7 AEBIENERAAEYNEN TN
H 1 8 A, B A4 b /N A7 R A ) ik BE R A
AT PR in 25 Ak $HL A= 4y o 2 R N, AN [) Ah 3L ) 2 R 4
fn, 2018 4F, WS— WS — WS &b #3222
D T I AL B fe s is ) 15 543 kg/km”, H
HoAts b FRIA] 22 50K 352019 4R A BRER W T
WM—WP— WM 4t ; 2020 4F, WM — WS— WM,
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AR 13.6 %, 2019 4F, WM —WS— WM 4k 3 /)
il Em T HAMAAR. K5 6 001 kg/hm”, Lt
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WS— WS— WS b # 2 5 25.8% ., 2020 4, WP —
WP—WP #l WS—WS—WS 4 /NE - B & s T
HoAt &b B, 43 1553 6 956 kg/hm? 1 6 777 kg/hm? ;
APk R AT AT, 2018—2019 4F L 4% 4b B 1 fokE
B SR/ Hom A TR E T 2 %, 2020
AEL,WS— WS— WS 4b B 4 w7 B A 3w T HoAh b

B, WP— WP — WP 4bH ) Bk % 2 % = HoAb 4k
B, WM—WS—WM fl WM—WP—WM &b 2 &) )
Tk 3 T H A A B

25 FATAL, WP — WP — WP &b P38 o $2 25 Ffop 5
Hede @i WS— WS— WS Ab 35 5o #2 5 /) 22 B
BORPE = /N P i

F2 20182020 EARARERKXT/IEFTERTEMHREER

by e T/ TR E/ ThiH/ ;e /
(J7f « hm™ %) i g (kg » hm %)
WM—WM—WM 49.945.2a 25.7+2.1a 45.7t1.4a 6193+437a
WM—WS—WM 48.7+1.2a 26.4+1.3a 46.6+0.6a 5581+80b
2018 WM—WP—WM 52.37£6.0a 27.3+1.3a 46.4+2.2a 6336 +539a
WP—WP—WP 51.6+4.4a 27.6+£6.0a 47.841.0a 6242+110a
WS—WS—WS 47.3+8.9a 22.4+4.6a 47.94+0.4a 6341+362a
WM—WM—WM 38.9+2.0a 28.4+3.7ab 41.9+1.3a 5603+57b
WM—WS—WM 37.6£0.4a 26.7+2.9b 43.3%1.3a 6001 £238a
2019 WM—WP—WM 35.24+2.0a 31.6+1.6a 40.6+1.6a 5198+332¢
WP—WP— WP 34.3+5.0a 31.5+0.7a 41.7+1.4a 5100+£57¢
WS—WS—WS 34.0£2.9a 27.7+1.0ab 42.6+2.2a 47704200d
WM—WM—WM 38.443.9b 30.0+5.2b 56.240.7b 6218+347b
WM—WS—WM 33.2+3.3¢ 32.2+1.6b 57.6+0.7a 5805+841b
2020 WM—WP—WM 37.14+1.8b 30.6+1.6b 58.3£0.2a 6150+495b
WP—WP—WP 38.74+1.8b 34.24+0.2a 56.541.0b 6956+ 628a
WS—WS—WS 40.0£1.5a 30.5+1.8b 56.140.5b 6777+766a

T < PR D S S R v 22 5 R SR [R] /NG 7 B e 7R S ) Ak B ) 22 55 4 3 (P <C0.05)

MFE 3~ 5 AT LLFEH,2018—2020 4F/hE 2,
WM—WM— WM, WP— WP— WP fil WS— WS—
WS &b B A8 J5 #9828 BF A 45 e s . 20182020
SERKEAE YR Z , WP — WP — WP b3 3 445 E
Wi Ik 25 A =, 38 #) 125 400 J6/hm?®, 20182020
R TRRGE L WP—WP— WP Ak B it &, 55 5 167

Tl
486 JG/hm?,

MATE 3] 3 A 4 R AR J W P v] 41, WP — WP —
WP b B (1 45 56V R I N 2 5 303k e s . A [R) A 2
SFESFAE M N AT B RA N WP— WP —
WP>WM— WP—WM>WS— WS— WS>WM —
WS—WM>WM—WM—WM,

£3 2018—2020 EAXARABERXT/MNELFHE

A/ G - ) ] T | e
Fh L g PR wm mm An sat e L L S
iRl (kg+hm™*) Gt-+kg ") JC

WM—WM—WM 1125 675 2040 525 900 5265 6193+437a 2.3 14244a 8979+1004a
WM—WS—WM 1125 675 2040 525 900 5265 5581+ 80a 2.3 12836hb 7571+ 186a
2018 WM—WP—WM 1125 675 2040 525 900 5265 63374539a 2.3 14574a 9309+1241a
WpP—WP—WP 1125 675 2040 525 900 5265 6242+110a 2.3 14357a 9092+251a
WS—WS—WS 1125 675 2040 525 900 5265 6341+362a 2.3 14584a 9319+833a
WM—WM—WM 1125 675 2040 525 900 5265 5603+57b 2.3 12886h 7283+131b
WM—WS—WM 1125 675 2040 525 900 5265 6001+238a 2.3 13803a 8538+546a

2019 WM—WP—WM 1125 675 2040 525 900 5265 5198+332¢ 2.3 11955¢ 6757+763¢
WP—WP—WP 1125 675 2040 525 900 5265 5100+57¢ 2.3 11729¢ 6464+132¢
WS—WS—WS 1125 675 2040 525 900 5265 47704200d 2.3 10971d 6201+459d
WM—WM—WM 1125 675 2040 525 900 5265 621841347h 2.3 14301b 8083+347b
WM—WS—WM 1125 675 2040 525 900 5265 5805+ 84b 2.3 13352¢ 8087+841b

2020 WM—WP—WM 1125 675 2040 525 900 5265 61504495b 2.3 14146b 7996+495bh
wWp—WpP—WP 1125 675 2040 525 900 5265 6956+ 628a 2.3 16000a 10735+628a
WS—WS—WS 1125 675 2040 525 900 5265 6777+ 766a 2.3 15587h 10322+ 766a
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F4 2018—2020 ERRABREEX THSIEYWERFHE

#A/GC » hm )

P

: eis/
h e g TR Rmw AM ) L L L S
W B (kg hm™*)  OGL-kg ") Ju
WM—WM—WM 750 675 1957 525 900 4807 11169+ 186a 1.4 15636¢ 10829+ 186¢
WM—WS—WM 720 675 401 0 900 2726 3538+229b 5.8 20520b 17794+229b
2018 WM—WP—WM 3360 675 653 0 900 5588 2721+123¢ 12 32652a 27064+123a
Wp—WpP—WP 3360 675 653 0 900 5588 2893+398¢ 12 34716a 291284+398a
WS—WS—WS 720 675 401 0 900 2726 3288+446b 5.8 19070¢ 16344 +446b
WM—WM—WM 750 675 1957 525 900 4807 14271+118a 1.4 19979a 15172+118b
WM—WS—WM 750 675 1957 525 900 4807 15130£195a 1.4 21182a 16375+195b
2019 WM—WP—WM 750 675 1957 525 900 4807 14946 +503a 1.4 20924a 16117+503b
WwWpP—WP—WP 3360 675 653 0 900 5588 4351+61c¢ 12 52212b 46624+61a
WS—WS—WS 720 675 401 0 900 2726 2906+ 161c¢ 5.8 16854hb 13948+ 161¢
WM—WM—WM 750 675 1957 525 900 4807 13428+ 137a 1.4 18799b 13992+137d
WM—WS—WM 720 675 401 0 900 2726 3509+149b 5.8 20352c¢ 17626+ 149¢
2020 WM—WP—WM 3360 675 653 0 900 5588 2853+ 163¢ 12 34236b 28648+163b
WP—WP—WP 3360 675 653 0 900 5588 3206+31b 12 38472a 35266+31a
WS—WS—WS 720 675 401 0 900 2726 3435+417b 5.8 19923b 17197+417¢

R 3R 4 P UFEY IR TR W6 1.4 I0/ kg, BB LT N 12.0 76/ kg K G HF WG 5.8 TC/ke.

x5 2018—2020 EAXARBEEXTRIEAHERN

TEM 257 M 28 A7 J6/hm®
e 20182020 4F 20182020 4% 20182020 4F

NEZ WG Ceizilien B

WM—WM—WM 41431a 54414d 95845¢
WM—WS—WM 39991h 62054¢ 102045¢
WM—WP—WM 40675h 87812h 128487h
WP—WP—WP 42086a 125400a 167486a
WS—WS—WS 41142a 55847d 96989¢
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