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Analysis of Factors Causing Soybean Crinkle Leaf in Southern China Soil
CHEN Wenjie, CHEN Yuan, WEI Qingyuan, TANG Fuyue, GUO Xiaohong, LIANG Jiang

(Cash Crops Research Institute, Guangxi Academy of Agricultural Sciences/Guangxi Crop Genetic Improvement and Biotechnology Key Lab, Nanning
530007, China)

Abstract: To identify the causes of soybean leaf wrinkling in southern China, this study explored and studied from two
perspectives: Non biological and biological factors in the soil of southern China. Differential mixing pool method and ICP-OES
analysis technology was used to study the differential elements between the normal leaves mixing pool (E,) and crinkle leaves
mixing pool (E,). Two materials GY_C (crinkle grade is HS) and GY_N (crinkle grade is HR) with almost the same
genetic background were used to study the change of soybean leaf wrinkling in different soil layers, nutrient solution, ash, leaf
pulp, after soil soaking solution, soil disinfection, nitrogen fertilizer and other treatments. And random block test design was
used in these experiments. The results showed that leaves of GY_C grown in surface, middle and subsurface layers soil all
could cause the GY_C leaves becoming wrinkled. GY_C leaves grown in middle layers soil were more wrinkled than other two
kind layers soil. GY_C leaves treated with nutrient solution in which the nitrogen phosphorus potassium ratio was imbalanced
did not become wrinkled. ICP-OES analysis results showed that the value of E /K, to all elements were within 1.7-fold. And
the manganese element content in E; was lower than that in E;. GY_C leaves did not collapse after treatment of the substrate
with leaf ash and soil soaking solution. The transplanting experiment showed that the new leaves of GY_C continued to shrink
when the southern soil and substrate ratio was more than 3: 1, whereas the GY_C leaf also collapsed when the southern soil
and substrate ratio was less than 1:8 in the pot with re-planting, and the degree of leaf shrinkage increased as the number of
re-plications increased. Dissection and observation of the root, stem, and petiole of the crumpled leaf material revealed no
obvious traces of infestation. The E1 soil treated under — 80, 60, 80, 100 and 120 °C could not cause GY _C leaves
wrinkled. In summary, microbial factors in the southern soil may be the key factors that cause the crinkling of soybean leaves
in southern China.
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Table 1 Effects of different crinkle leaf environmental soil layers on the crinkle leaf disease of GY_C
+ 2 DI
CI
Soil layers V3 R1 RS
H, 41.67 £14.43 a 52.08 £3.61 b 50.00 £6.25 b 47.92 £5.51 b
H, 50.00 £0.00 a 72.92 +£7.22 a 70.83 £9.55 a 64.58 £12.67 a
Hj 50.00 £0.00 a 52.08 £3.61 b 54.17 £3.61 b 52.08 £2.08 b

T AR/NE AR FRR2ZERBE(P<0.05),

Note ; Different lowercase letters indicate significant differences (P <0.05).
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Table 2 Effects of different nutrient solutions on the
crinkle leaf disease of GY_C

B oI
cl
Nutrient solution V3 R1 R5
W, 0 0 0 0
W 0 0 0 0

2.3 ARABETHEHAHHFERTENM

FIFH 1CP-OES 45 A XF A [) 1 DX 1% 48 it i 3t Fn
IEH MR 31 FioT R U722 00, A5 R R,
PN 31 Foc b, IR KR BRI EOR TR,
ifi % 18 Fhc F N & mBARTCIER MR
13 FpoCZE N T, /T, KR 1. 65, Hk & Al Al
Wi, T, /T B 500 1.27 F01.26, T, /T, fH /MR IT
RS, B 0. 57, Be g AR R A I ER T R
TEA IR M b A il 63 mg-kg ™!, TFEIE & M)
F N 102 mg-kg ™ (K 3) . BEAMTFCHREN , FIEH
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Table 3 Element difference analysis on normal leaves pool and crinkle leaves pool

JEE Element Ty/(mg-kg™") T,/(mg-kg™") T,/T,
£ Aluminium 23 13 0.57
fifl Arsenic N.D. ( <5) N.D. ( <5) -
Ml Boron 41 52 1.27
A1 Barium 9 6 0.67
&) Bismuth N.D. ( <5) N.D. ( <5) -
#5 Calcium 9862 10007 1.01
4 Cadmium N.D. ( <5) N.D. ( <5) -
4 Cobalt N.D. ( <5) N.D. ( <5) -
i Copper N.D. ( <10) N.D. ( <10) -
% Chromium N.D. ( <5) N.D. ( <5) -
B Potassium 15513 18172 1.17
# Lithium N.D. ( <5) N.D. ( <5) -
B Magnesium 3473 3142 0.90
ff Manganese 102 63 0.62
4 Sodium 20 33 1.65
2 Nickel N.D. ( <5) N.D. ( <5) -
Y Lead N.D. ( <20) N.D. ( <20) -
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®3(4)
JL# Element Ty/(mg-kg ") T,/(mg-kg™") T,/T,
fl§ Selenium N.D. ( <20) N.D. ( <20) -
8 Strontium 14 8 0.57
#l Vanadium N.D. ( <5) N.D. ( <5) -
BE Zinc 40 32 0.80
£k Tron 116 98 0.84
41 Molybdenum N.D. ( <10) N.D. ( <10) -
B Antimony N.D. ( <10) N.D. ( <10) -
fit: Silicon 314 290 0.92
3 Tungsten N.D. ( <10) N.D. ( <10) -
B Tin N.D. ( <5) N.D. ( <5) -
%K Titanium N.D. ( <5) N.D. ( <5) -
£k Rhenium N.D. ( <5) N.D. ( <5) -
A1 Palladium N.D. ( <5) N.D. ( <5) -
W Phosphorus 2704 3317 1.23
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Table 4 The DI and CI value of ash, leaf pulp and soil soaking solution treatment on GY_C
b DI

Treatment V3 R1 R5 “

A 0 0 0 0

A, 0 0 0 0

A 0 0 0 0

Y, 0 0 0 0

Yex 0 0 0 0

W, 0 0 0 0

Wek 0 0 0 0

®5 ATREGHGILEBH GY_CH DIF CI
Table 5 The DI and CI value of GY_C post-transplant with different mixing ratio soil
S oS DI

Treatment V3 R1 R5 ¢
S, 52.78 £6.36 0 0 17.59 £2.12
S, 59.72 +£6.36 0 0 19.90 £2.12
S3 63.89 +4.81 77.78 +4.81 72.22 £8.67 71.30 £5.26
Sy 59.72 £6.36 61.11 £4.81 62.50 £11.02 61.11 £8.22

S, 0 0 0 0
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TE:A ~E P50 S, ~ S5 ALBXBEAMG CY_C Bt AR, 2L EF L F R il st , I O Lk FoR
S DL WS E L

Note: A-E indicate the effect of S, -Ss on the crinkle leaf disease of posttransplant GY_C respectively. The red arrow

means that the wrinkled leaves carried by the seedlings cannot be restored to normal leaves, and the blue arrow means that

the newly grown leaves are wrinkled leaves.

B1 AEEAHRTENZREH GY_C A ERS N

Fig.1 Effects of soil with different mixing ratio on the crinkle leaf disease of post-transplant GY_C
2.6 SHATFBHR ZERMREEEUE BB IAEE P GY_C AU ZE R AR 2R L

S PREEFNE R T R CY_C AR BERFERE(E2),
SR TR tﬂfﬁ%ﬁmm EI’J %ﬁnl@ 2 FioR, 1IEH 3

A GY_C TEIEH IR T AR DI ; B. GY_C fEIEH BB T ORI ; C. GY_C 7EIEH FREEF 2R U A
D. GY_C TEIEH PR F AR YT ; E. GY_C TESM FREE T ARRIBEIE s F. GY_C TR PRBE FIRBE I ; 6. GY_C
PRSI IR T RZEREYI IR H. GY_C FESM 3R 88 F M- I

Note: A. Root tip cross cut of GY_C in normal soil; B. Lateral root cross cut of GY_C in normal soil; C. Stem cross cut of GY
_C in normal soil; D. Petiole cross cut of GY_C in normal soil; E. Root tip cross cut of GY_C in crinkle leaf environmental soil;
F. Lateral root cross cut of GY_C in crinkle leaf environmental soil; G. Stem cross cut of GY_C in crinkle leaf environmental soil ;
H. Petiole cross cut of GY_C in crinkle leaf environmental soil.

2 GY_CEIEE TEMEM TER IR ZEFHRMAETIE

Fig.2 Cross cut of roots, stems and petioles of GY_C in normal and crinkle leaf environmental soil
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‘ﬁﬁ(iﬁZFﬁﬁ%HﬁﬂGchﬁ%‘ B IR T 32 SR R R TR

*6 TEARREAAET GY_CHMEER DI CI
Table 6 The DI and CI value of crinkle leaf disease of GY_C on soil treated with different temperatures

b3 DI

Treatment V3 R1 R5 ¢
T, 33.33 £3.61 60.42 +7.22 58.33 +3.61 50.69 +4.81
T, 0 0 0 0
T, 0 0 0 0
T, 0 0 0 0
T, 0 0 0 0
T; 0 0 0 0

2.8 S 55X 4 A AR I 2 M MR TF R a4 , B RPER =R S, RS, 255 B4

W T B, S WS, B RS —YCALRINE GY 0 9 T AL U 3 BOK S 9
C M R %, MR M =05 6Y_C TR gmE,

Fx7 EMMIEI GY_C HMAEMZME
Table 7 Effects of multiple cropping soil on crinkle leaf disease of GY_C

B W
T Heab
DI
Soil treatment Cl
V3 R1 R5
S, 0 0 0 0c
S, 0 0 0 0c
S 6.25+1.83 43.75 £12.50 50.00 £6.25 33.33+9.55 b
S, 31.25 £6.25 52.08 £7.22 52.08 £7.22 45.14 £6.70 a
Ss 0 0 0 0
SR K
T-geab s
DI
Soil treatment cl
V3 RI1 R5
S, 10.42 £9.55 43.75 £6.25 41.67 £14.43 31.94+4.34 b
S, 0.00 35.42£7.22 27.08 £25.26 20.83 £10.42 b
S5 39.58 £9.550 50.00 £0.00 52.08 £9.55 47.22 £3.18 a
Sy 39.58 £9.55 45.83 £9.55 47.92 +£3.61 44.44 +6.70 a
Ss 0 0 0 0
. R =K
d-Heab
DI
Soil treatment cI
V3 R1 R5
S, 29.17 £12.43 68.75 £6.25 87.50 £12.50 61.81 £4.34 a
S, 20.83 £7.22 62.50 £0.00 52.08 £15.73 45.14 £7.32 a
S 10.42 £9.55 56.25 £6.25 64.58 £9.55 43.75+6.25 a
S, 35.42 £3.61 68.75 £6.25 79.17 £21.95 61.11 £7.89 a
Ss 0 0 0 0

AR NEFRFRRZF B H (P <0.05),

Note ; Different lowercase letters indicate significant differences (P <0.05).
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