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under different soil water conditions
LIU Mei-ling"?, FENG Nai—jie'**", ZHENG Dian—feng"**", FENG Sheng-jie*, WANG Shi—ya*, XIANG Hong-tao*
(1. College of Coastal Agricultural Sciences, Guangdong Ocean University, Zhanjiang 524088, China; 2. College of
Agriculture, Heilongjiang Bayi Agriculture University, Daqing 163319, China; 3. Shenzhen Research Institute of
Guangdong Ocean University, Shenzhen 518108, China; 4. Institute of Crop Cultivation and Tillage, Heilongjiang
Academy of Agricultural Sciences, Harbin 150086, China)

Abstract: In this paper, Kenfeng 16 (drought—sensitive) and Hefeng 50 (drought—tolerant) were used as test
materials, the potted method was used to study the effects of indole butyrate potassium (IBA-K) seed dressing on
root morphogenesis and physiological metabolism of the two varieties of soybean under normal water supply, drought
and rewatering conditions. The result showed that compared with normal water supply, drought stress inhibited the

growth and development of soybean roots. Dry matter accumulation, morphogenesis, antioxidant enzyme activity and
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osmotic adjustment substance content of two varieties under IBA-K treatment were higher than their drought control
under different soil moisture conditions, reducing the degree of membrane damage. SOD activity, POD activity, solu-
ble sugar and proline content of the two varieties under IBA-K treatment were significantly higher than the drought
control under drought conditions, MDA content and relative conductivity were significantly lower than the drought
control. Root surface area, average root diameter, root volume, POD activity and CAT activity of the two varieties un-
der IBA-K treatment were higher than their drought control under rewatering conditions, and no significant differ-
ence was reached. After rewatering, the dry weight and total root length of Kenfeng 16 roots under IBA-K treatment
were significantly increased by 3.13% and 24.51% compared with the drought control, respectively. Dry weight and
total root length of Hefeng 50 did not reach significant differences compared with its drought control. The MDA con-
tent and relative conductivity of Hefeng 50 under the IBA-K treatment were significantly lower than the drought
control by 11.80% and 15.09%, and the SOD activity and soluble sugar content were significantly increased by
14.90% and 3.94% compared with the drought control. The relative conductivity, MDA content, SOD activity and
soluble sugar content of Kenfeng 16 did not reach significant differences compared with its drought control. The pro-
line content in the roots of two soybean varieties under IBA-K treatment was significantly increased by 10.62% and
10.70% respectively compared with the drought control. IBA-K treatments and different soil moisture treatments
had significant or extremely significant effects on the morphology and physiological indexes of the roots of both vari-
eties, and the interaction between the two had no significant regulatory effect. In summary, IBA-K can reduce the
MDA content and relative conductivity by increasing root dry matter accumulation, antioxidant enzyme activity and
osmotic adjustment substance content, reducing drought stress on soybean roots at the seedling stage.
Key words: soybean; root system; drought stress; potassium indole butyrate
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F1 FEATEADEHTIBA-KMNKEREZTFERESERNZM
Table 1 Effects of potassium indole butyrate on dry weight and morphogenesis of soybean roots under different soil water conditions

A ab P TE SR SN i SRR e HRAAFR
Variety Treatment Dry weight/g Total rootlength/cm Root surface area/lem®  Root average diameter/mm Root volume/em?

CK 0.11+0.00d 647.41+24.48¢ 75.24+3.24¢ 0.35+0.02a 0.89+0.05d

1 0.12+0.00d 770.37+35.86¢ 92.69+4.32b 0.37+0.00a 0.97+0.02¢d

BF16 DCK 0.26+0.01¢ 1163.30+37.02ab 125.32+9.10a 0.43+0.08a 1.11+0.05bc
Kenfeng 16 DI 0.27+0.00¢ 1194.50+21.81ab 130.99+2.53a 0.45+0.09a 1.15+0.04bce
RDCK 0.32+0.01b 1115.61+123.10b 132.78+6.65a 0.47+0.07a 1.27+0.10ab

RDI 0.33+0.00a 1389.01+£115.86a 140.04+2.26a 0.54+0.10a 1.39+0.09a

CK 0.13+0.01¢ 869.79+85.03d 79.53+1.83¢ 0.38+0.02¢ 0.98+0.02d

I 0.13+0.00¢ 928.63+17.95¢d 100.33+7.18¢ 0.41+0.03bc 1.16+0.01cd
&350 DCK 0.29+0.02b 1148.65+47.95b¢ 127.77+8.80b 0.48+0.08abc 1.18+0.05bed
Hefeng 50 DI 0.31+0.02ab 1232.84+52.64ab 133.55+3.02ab 0.53+0.07abe 1.21+0.03be
RDCK 0.33+0.01ab 1325.63+152.45ab 138.92+12.12ab 0.58+0.08ab 1.38+0.12ab

RDI 0.35+0.03a 1456.31+56.60a 152.56+3.31a 0.66+0.02a 1.47+0.07a

1 [FVANE/ING R b 3R] 225 5 i 3% (P<0.05) 5 CK : JC IBA-K $ERh+1E % /K , DCK : JC IBA-K $Efh+1 5

L L IBA-K 1R+ 1E % fiE7K , DI

IBA-KF£FI+T 5, RDCK : JC IBA-K $Fl+ T R4 BE+42 7K, RDI: IBA-K $: P+ T R+ 8 7K

Note: Different lowercase letters in the same column indicate significant difference (P<0.05)between different treatments; CK: No IBA-K seed dressing

+ normal water supply, DCK: No IBA-K seed dressing + drought, I: IBA-K seed dressing + normal water supply, DI: IBA-K seed dressing + drought,

RDCK: No IBA-K seed dressing + drought treatment + rewatering, RDI: IBA-K seed dressing + drought + rewatering

F2 ARLTEASLESIBA-KLEXNAERFHAERETERESHSERNZME(FE)

Table 2 Effects of soil water treatment and IBA-K treatment on root dry weight and morphological indexes of different

soybean varieties

& SRR MR AR ER
ARl b3 R
Root dry Total root Root sur-  Root average
Variety Treatment Root volume
weight length face area diameter
b o ANTA] 47K 43 Ab PR Different soil water treatment (A) 757.13%%* 32.29%* 56.88%* 2.21 19.48%:
EF16
IBA-K Zb P Treatment(B) 4.96* 5.66%* 5.50% 0.42 2.60
Kenfeng 16
AxB 0.69 1.39 0.73 0.05 0.17
a N[ 37K 434 3 Different soil water treatment (A ) 90.40%* 18.80% 33.42%* 7.00% 15.69%*
=50
" IBA-K Zb P Treatment(B) 0.78 1.92 5.40%* 1.28 3.52
Hefeng 50
AxB 0.18 0.10 0.57 0.06 0.62

R FIRTE 0.05 K- LB+ R IRTE 0.01 K- 3%, T &RIA

Note: * means significance at 0.05 level, ** mean significance at 0.01 level; Same as below
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Fig.1 Effects of potassium indole butyrate on MDA content of soybean under different soil moisture conditions
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Fig. 2 Effects of potassium indole butyrate on relative electrical conductivity of soybean roots under different soil moisture conditions
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Fig. 3 Effect of potassium indole butyrate on SOD activity of soybean under different soil water conditions
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Fig. 4 Effect of potassium indole butyrate on POD activity of soybean under different soil water conditions
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Fig. 5 Effects of potassium indole butyrate on CAT activity of soybean under different soil moisture conditions
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Fig. 6 Effect of potassium indole butyrate on soluble sugar content of soybean under different soil moisture conditions
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Fig. 7 Effect of potassium indole butyrate on proline content in soybean under different soil water conditions
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®3 ARLTEASLESIBA-KLEXN AR GFHAEZRASERIBIRHZNE(FE)

Table 3 Effects of different soil water treatments and IBA-K treatments on root physiological indexes of different soybean varieties

27 353 M- i A~ =L Pt s A L
o e MDA 4 5t AHX L R QIR s =y I 22 R
Relative Soluble sugar Proline
Variety Treatment MDA content
conductivity content content
PR AIF) 17K 43 A FE Different soil water treatment(A) 761.46%* 144,927 1844.69%: 158.90%*
- IBA-K Zb 2 Treatment(B) 19.36%* 12.89%* 45.06%%* 87.36%*
Kenfeng 16
AXB 4.18* 0.55 27.93%* 13.74%%*
50 RIA] +-HEK 53 4b B Different soil water treatment (A ) 572.35%% 422.28%% 1534.65%% 309.79%
5
. IBA-K Zb 2 Treatment(B) 29.13%* 60.03 % 105.63%* 146.77%*
Hefeng 50
AXB 1.02 2.73 33.81%* 37.52%
vy b3 SOD {ifi Pk POD 75 CAT %
Variety Treatment SOD activity POD activity CAT activity
oy IR £ 87K 53 4b HE Different soil water treatment(A) 126.43#% 253.95%% 0.66
- IBA-K Zb 2 Treatment(B) 5.04% 7.36%* 2.49
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