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Effects of different rotation patterns on peanut diseases, pests and yield

Zhao Qinglei Xin Caiyun Wang Yu Yin Xiao Liu Qihua Lin Xiangging’

(Shandong Provincial Engineering and Technology Research Center for Rice, Shandong Rice Research Institute,
Jinan 250100, Shandong Province, China)

Abstract: To clarify the influence of paddy-upland rotation on soil-transmitted pests, diseases and pea-
nuts yield, four types of treatments, including paddy-upland rotation without pesticides, paddy-upland
rotation reduction pesticides, dry rotation with pesticides and dry rotation without pesticides (CK), were
adopted. The occurrence of peanut pod rot, Sclerotium blight and grubs were investigated from 2014 to
2016, and peanut yield and its components were analyzed. The results showed that the disease index
and morbidity of peanut pod rot from paddy-upland rotation without pesticides were 90.40% and
96.55% significantly lower than that of CK, the control efficacy achieved 96.34%, the control efficacy
from paddy-upland rotation reduction pesticide was 81.49%, and the treatment of dry rotation with pesti-
cides had no effect on control of peanut pod rot. There was no prevention and control effect on peanut
Sclerotium blight in paddy-upland crop rotation and dry crop rotation with pesticides. The control effica-
cy of the non-pesticide application in paddy-upland rotation and pesticide-reducing in paddy-upland ro-
tations treatments to peanut grubs were 63.80% and 65.50%, respectively, and the treatment of dry rota-
tion with pesticides also had a good control efficacy of 66.20%. Compared with the conventional treat-

ment of dry rotation with pesticide, the number of peanut pod per plant, pod weight per plant and yield
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from the treatment of paddy-upland rotation without pesticides significantly decreased by 15.03%,

12.14% and 6.33%, respectively; and the number of full pod per plant and kernel rate significantly in-
creased by 13.88% and 3.01%, while the number of rhizobia increased by 166.22%. No significant dif-

ferences were found in the number of peanut pod per plant, pod weight per plant, yield, kernel weight

and kernel rate between the treatments of paddy-upland rotation reducing pesticides and conventional

dry rotation with pesticide application; the number of full pod per plant significantly increased by
14.33% while the number of rhizobia significantly increased by 122.97%. The result indicated the pad-
dy-upland rotation could control efficiently peanut pod rot and grubs, improve the peanut yield struc-

ture, while significantly increased the number of rhizobia.
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2.1 AREBAEERITEER HERITM

AR AERE T AR A A0 1 & R A A S
F2R (R HAKRRRAEANEL AT 1 L
SRR I I i BSORN 05 25 43 S ARt A B i 25 A1
90.40% F1 96.55% , Bj 2 55 A ik 96.34% 5 H R J& 7K
AR 2 AL P, FORT IS HEEICRN & 28 43 s IR
A PR FEAR 78.93% F1 81.49% , i 5500 35 81.49% ; 5
SEACAE R R 24 Ak R 1 8 BRI & 5 R 43 e F
WAL 4R 208.75% F1175.14%

F1 FERIERAEER BRI

Table 1 Incidence of peanut pod rot in different rotation modes

. . VACECE S
Qb H Treatment Plants of each incidence level Incidence Disease index Control
0 1 2 3 4 rate (%) efficacy (%)

K REAEAIEZY 82.0 00 00 02 02 053:031c 048t0.21c 96.34
Paddy-upland rotation without pesticides
K FFE AR 24 72.4 14 06 00 02 268tl4lc 1.06+0.22¢ 81.49
Paddy-upland rotation reduction pesticides
BRI ALEZYS 600 270 92 44 24 39.84+826a 15.53+3.12a -175.14
Dry rotation with pesticides
Xt CK 78.8 10.2 3.6 0.6 0.6 14.48+538b 5.03+0.14b -

TR RGN FBbriE2 , [F SIS [R50 3278 28 Duncan PGB 2 % 22 R B0 7E P<0.05 K F-25 57 . 3 . Data are mean=

SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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AN AR CE AELE A2 M T 3 HUSE i) O 3

FEEREES (R3), NFEEM R A2 ;
2K BRAEA LG FK R E VRNt 2 A B S H F 3
I ) AR E IR A7 RS N AL AR H
=BG, T I5E I Y B AR 43 S 38 63.80% Fil
65.50% ; T FACAE HUME 25 40 BT A6 A= 18 A7 t5F 0 1Y)
R EER, BRI 66.20% (3K 3) .,

x2 FERIERATTEE B BFHIFN

Table 2 Influence of different rotation modes on peanut Sclerotium rolfsii

BRI F PR Y ES JtETEEL  BiERCR
Qb P Treatment Plants of each incidence level Incidence rate Disease Control
0 1 2 3 4 (%) index  efficacy (%)

KA EAIEZY 820 26 02 00 00  297+0.65a 0.80+0.17a -158.26
Paddy-upland rotation without pesticides
KA RIRIE Y 724 30 00 02 00  326+0.68a 095:037a -183.48
Paddy-upland rotation reduction pesticides
SRR LGy 103.0 22 04 00 00 233x0.19a 0.67+0.11a -102.61
Dry rotation with pesticides
TR CK 884 14 00 00 00 1.15£0.22a  0.52+0.06 a -

R BdE R EARIEZE o [RIZAR ) R R 7R 48 Duncan PGB R R 227K B0 7E P<0.05 /K22 53 A3 . Data are means

SE. The same letters in the same column indicate no significant difference at P<0.05 level by Duncan’s new multiple range test.

3 AEBAERA XL EBIE A R
Table 3 Effects of different rotation patterns on the damage of peanut grubs

JERSZ HFRAREL HER JERZER PR
AbPH Treatment Plant number attacked by insect Injury rate % Injury Control
0 1 2 3 4 (%) index efficacy (%)

KA EAEZY 802 3.8 02 12 04  3.62:045b 2.10£020b  63.80
Paddy-upland rotation without pesticides
K EEA R 2y 874 12 1.0 06 00  3.45:0.15b 1.59£0.51b  65.50
Paddy-upland rotation reduction pesticides
FEEAR R A2y 103.0 40 02 02 1.0  338+142b 1.30£0.36b  66.20
Dry rotation with pesticides
X I CK 638 24 1.0 40 46 10.00£0.42a 6.51+0.58a -

LR R B ERRAE 2 o RSN R TR 268 28 Duncan [CH7 M 22 K6 5678 P<0.05 /K F-22 53 L # . Data are mean+

SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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Ho RS AL MR e A E AR TR
S ARRI IR S R 14.33% s R R RAE R
it 245 Ak BEAE AR 235 AR Ak SR R i T R A

gEAl)

THE A ADERRE R a RS T
ARy T R 25 . W HRAR B ) A Hahn e B
W= (K4,
222 A, ARSI EI

TEA TR K R EAN 2 Ab 2 5 5
PRAEF MNP, FEE TR R EES KA
B AR AR 12.94% , KRAR T N80 0 1
166.22% 5 7K - 56 A Wl it 245 Ak 2 5 52 240 4R 5 it
R L, BRAA R REURRAIR 9.85% , MEARIES 14K
W E R 122.97%; B 2504 5 HUM 25 A B AR A
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Table 4 Effects of different rotation modes on peanut yield and its constituent factors

PREE AL BRI AL PR E HAHE % P
JbPE Treatment Pod number  Full pod number  Pod weight 100-kernel Kernel rate Yield

per plant per plant per plant (g) weight (g) (%) (t/hm?)
KA A2 Paddy-upland  19.61+0.59b  17.56£0.92a  21.21+£1.03b  75.78+2.22a 72.79£1.19a 4.88+0.31b
rotation without pesticides
KR RAE W24 Paddy-upland  21.00£0.88 ab  17.6320.67a  22.50+1.09 ab ~ 72.04+3.92 ab 72.12+0.52 ab 5.04+0.60 ab
rotation reduction pesticides
SRR L2y 23.08£1.23a  1542+042c  24.14£1.39a  70.01+1.14 ab 70.66£0.55b 5.21£0.30a
Dry rotation with pesticides
*HHE CK 18.62+0.45 b 16.42+0.51b  18.93x1.04c  68.45£1.01 b 71.54+1.46 ab 4.07+0.40 ¢

Fh R bR e 2, [RIF)AS [R5 R 3275 4 Duncan FGHT 2 W% 22 B 4G 56 7E P<0.05 7K - 2557 8 % . Data are mean=

SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

RS5 AR ERRS ERIBRFN

Table 5 Comparison of growth indicators of peanut in different rotation modes

T AT B PRARIEE AL
AbFH Treatment Main stem height ~ Branch number per  Root nodule number
(cm) plant per plant
KR EAEANZ5 Paddy-upland rotation without pesticides 46.67+2.13 a 7.60+£0.57 b 9.85+0.81 a
K S EAENZYS Paddy-upland rotation reduction pesticides 48.60+1.76 a 7.87£0.33 b 8.25+0.73 ab
B EBAEE HUiZ] Dry rotation with pesticides 47.70+3.24 a 8.73+0.32 a 3.70+0.55 ¢
Xf I CK 44.93+1.41b 7.63+0.47 b 7.38+0.43 b

R PR R BRI L [R5 A [B) B 678 25 Duncan [GH B M 2% B 30 78 P<0.05 7K F-25 5% . ¥ . Data are mean+

SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

3 itig

AR TR FE A AR 7 A B — B R R A
2, HELAT AT A0y MR e R (R
R, 2017) FIB I5 e B R SR AE T (PNER AR 45,
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1 0 K HE PR (R 4755, 2013) o ik SC e 46
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Be, W75 A& AGAE S T8 19 PR B 3 e 0 TR 45 2 iy
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WIAAE o AT R B 24 A B SR TE B P
S R Ab 2 24570 £ 1 2 AT B8 0 Bk 70 B8 1 A

AWFFE 2K RV A B F G 24 Kb 30 A
AR TE PR RO v AR E A AR 2B Y
33 JEL IR 5 /N TR X TR R PR S A SRR (AR %
2014) , HAb2A 255700 2 1 R AT HA PRk . FhvK
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XH(2014) A3, G2 HAH LE , K R4 1FE 1
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HUta 245 40 2, Ui /K FAC YRR R R T A8 AR - i 45
P e FAINOL it T A B T (%455, 2010) o AR
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S M B RN 22 TR e 25 b B, 5
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