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Effects of Different Concentrations of Potassium Indole Butyrate on Soybean
Growth Development and Physiological Metabolism at Seedlings Stage
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Abstract; In order to explore the effect of potassium indole butyrate (IBA-K) on the growth development and physiological
metabolism at soybean seedling stage, this study took soybean varieties Kenfeng 16 and Hefeng 50 as the experimental
materials, and studied the regulatory effects of IBK-K under 0 (CK) , 20, 40, 80, 160 and 320 mg-kg ™", respectively. The
results showed that, compared with the control, different doses of IBA-K coating treatment improved the morphogenesis,
photosynthesis , protective enzyme activity and osmotic adjustment substance content of soybean at the seedling stage to varying
degrees. Except for the plant height, all reached the maximum when the IBA-K concentration was 80 mg-kg™', and was
significantly higher than the control. The plant height of Kenfeng 16 reached the maximum when the IBA-K concentration was
20 and 160 mg-kg ™", which both increased by 10. 78% compared with the control. The SOD activity of Kenfeng 16 increased
by 4. 81% when the TBA-K concentration was 80 mg-kg ™' compared with the control. The plant height and SOD activity of
Hefeng 50 reached the maximum at 80 mg-kg ™', which was a significant increase of 27. 78% and 8. 83% than its control.
Compared with the control, the VPD of Kenfeng 16 and Hefeng 50 under the IBA-K treatment were significantly reduced by
17.24% and 23.74% , and the MDA content was significantly reduced by 38.11% and 46.44% , respectively. The above
analysis showed that when the concentration of IBA-K was 80 mg-kg ™' for seed coating treatment , it could effectively promote
the growth of soybean seedlings, increase the photosynthetic capacity of soybeans, enhance the antioxidant enzyme activity of
soybean leaves, reduce the MDA content, and increase the content of osmotic adjustment substances.
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i F )AL A R S R I S TR, B TE IBA-K %
J£ 80 mg-kg IR EI K, B 16 G 50 2%
iR TR A ol e A TR S SO R

N T 30.56% F1049.51% 31.11% F1 36.51% |
30. 56% 11 28.21% 46.57% F137.21% .,

F1 FAEREBIRTHBENAZERKEZFTHFMN
Table 1 Effects of different concentrations of potassium indole butyrate on soybean growth development
SE] E-Yiil I HiAR o bATE b1 i
I Plant height/cm Stem diameter/mm Leaf area/cm’ Dry weight above ground/g  Fresh weight above ground/g
concentration

/(mg-kg™") BE16 A0 B 16 H4:50 B 16 B350 BF16 B350 BF16 A+ 50

Kenfeng 16 Hefeng 50 Kenfeng 16 Hefeng 50 Kenfeng 16 Hefeng 50 Kenfeng 16 Hefeng 50 Kenfeng 16 Hefeng 50
0 9.28+0.29a 9.90+0.25b 2.16+0.18 b 2.06£0.16 ¢ 67.00+1.45h 68.84+0.16 e 0.36£0.03b 0.39+0.03bc 2.04£0.09¢ 2. 15+0.16 ¢
20 10.28+0.73a 10.90+0.54b 2.53+0.13a 2.63+0.08b 71.81+1.59b 73.06£1.01 ¢d 0.36 £0.02 b 0.42 +£0.01 be 2.27+0.07 be 2.49£0.04 b
40 8.85+0.29a 10.15+£0.33b 2.60+0.11a 2.71£0.02b 66.94+3.17b 70.69+1.42 de 0.39£0.01 b 0.37+0.02¢ 2.32+0.07 be 2.37+0.04 b
80 10.00+£0.49 a 12.65+0.16a 2.82+0.03a 3.08+0.08a 87.84+4.17a 93.98+0.99a 0.47+0.0l a 0.50+0.0la 2.99+0.20a 2.95+0.0l a
160 10.28+0.40 a 11.00+£0.55b 2.61+£0.08a 2.74+0.04 b 72.94+0.51 b 77.69+0.67b 0.40+0.01 b 0.43+0.01 b 2.45+0.09b 2.59+0.04 b
320 9.70+0.25a 9.85+0.25b 2.60+0.03a 268+0.02b 72.56+2.79b 75.06 £1.96 bc 0.40+0.01 b 0.42+0.00b 2.24+0.06 bc 2.40+0.05 b

RNEVNE FREFR AR TELE P <0.05 K 4783, T,

Different lowercase indicate significant differences between treatments at the P <0. 05 level. The same below.

2.2 ARREGIRTEEXNKENHFXEGSHN
=210

BRE  HOLEHERE(Pr) SALRE(Gs)

] CO, ¥ (Ci) FIZE B H2 (Tr) B IBA-K ¥k 1)

HETE - B - TF - Bk, 28 9KE 7 B

(VPD) ik a S AR I . & 3 50 Sah S 805 i

mTRFE 16, WA KT Pn, Gs, Ci 1 Tr $47E

IBA-K YR JiE 2l 80 mg-kg ™" bk B e KA, 430 H50
HA(0 mg-keg™') WEH N T 35.31% Fl 31.05% |
85. 00% #1 85. 71% .25. 28% Fll 24. 52% .56. 33% Fll
59.08% . [%: IBA-K V¢ 40 mg-kg ™" &Pt v B b
HUR By VPD ¥ 5 A% T4 I, 80 mg - kg ™ M Y
IBA-K b 1 VPD $5 ik, 43 5 B % R I 25 I 17
17.24% F123.74% (£ 2) .

R2 FREKREBIRTHRENKEMHFEAESHHZN

Table 2 Effects of different concentrations of potassiumindole butyrate on photosynthetic parameters of soybean leaves

IBAK JJiF HOL AR SALGE ] CO, e TR IRk
IBA-K Pn/(mol-m 2571 Gs/(mmol-m ~%+s 1) Ci/ (pL-L™Y) Tr/ (mmol+m ~2+s ~1) VPD/(mg-L.7")
concentration g 4. ¢ A7 50 BE16 4450 BE16 A0 B 16 A0 B 16 B0
/(mg-kg ™) Kenfeng 16~ Hefeng 50 Kenfeng 16 Hefeng SO Kenfeng 16~ Hefeng 50 Kenfeng 16 Hefeng SO Kenfeng 16 Hefeng 50
0 12.97£0.28 ¢ 13.88+0.59 ¢ 0.20+0.01 d 0.21£0.01 ¢ 217.10+0.39 d223.10+3.65 ¢ 4.74+0.10d 4.79+0.08d 2.610.04b 2.57+0.02 b
20 16.54+0.05 b 17.0420.30 b 0.28 +0.00b ¢ 0.29£0.00 b 255.35£0.24 b260.85+1.73 b 6.60+0.01 b 6.6420.02b 2.46+0.00c 2.43 +0.00 ¢
40 1.79+0.54 d 12.29£0.05d 0.14+0.00 e 0.1520.01 d 210.77 +0.21 e214.02+1.52d 3.790.11 ¢ 3.86+0.03 ¢ 29320.00a 289:0.02a
80 17.55+0.15a 18.19£0.22a 0.37+0.01a 0.3920.01 a 271.9 +0.24 a277.81+1.03 a 7.41£0.09a 7.62%0.16a 2.160.00d 1.96+0.04 d
160 16.56+0.28 b 16.81£0.20 b 0.29+0.00b 0.30£0.00 b 253.67 £0.61 ¢256.50+1.28 b 6.71+0.05b 6.760.02b 2.43+0.01 ¢  2.40 0.0 ¢
320 15.95+0.06 b 16.22£0.23b 0.28+0.01 ¢ 0.29£0.01 b 253.84£0.48 ¢ 257.24 +0.% b 6.30£0. 11 ¢ 6.3420.09 ¢ 2.41£0.00c 2.39+0.00 ¢
2.3 FRREBIRTEBRENASTHFERTEL  TRF 16, BA-KWKEN0,80,160 fil 320 mg-kg ™'
2 E R RN PR G 50 MDA & &5 R R F 16 1 2 1%

P ARAPR S A (MDA) #r il IBA-K &
FERYIE M 2T - [ - TR AR s (B 1A) . &4
50w AR i AL R AR % IBA-K # BEARBHR 2/)n

i 4.05% . 16.96% ,13.49% F1 10. 17% , IBA-K ¥
4 80 F1160 mg-kg ™' AL Y B F 16 A4 3 50
I MDA 55435 3 X I8 (0 mg - kg ™') i 35 %



220 X G R % 2
T 38. 11% 1 46. 44% 35. 41% F141.76% | 20 mg-kg ™' >160 mg-kg ™' >320 mg-kg™' >40 mg-kg ',
2.4 FEIKEBIGTERENKEM K FRPEEE  IBA-K KN 20,40,160 F1 320 mg-kg ™' b H T )

b1

2.4.1 SOD &K W 1B AILIE W, PR S
i SOD & PEFEA [A] e B2 IBA-K b 38T TG W i A%
A IR, AR R 80 mg- kg ™' >20 mg-kg™' >CK >
40 mg-kg ™' >320 mg-kg ' >160 mg-kg ™', KUkJF
IBA-K 4b# R4 3= 50 A9 SOD 75w & T B 3 16,
47 50 78 IBA-K ¥ JF 2 80 mg- kg ™' b FE R 454} HE
(0 mg-kg™") WFEWNT 8.83% , BF: 16 1£ IBA-K
WeE N 80 mg-kg ™' AbFH T HONT REBE IRy 4. 81% , K
KB REMZESR,

2.4.2 POD &M EKKRE, WA K GH T
POD V& PRl IBA-K ¥ B2 i 384 I 2 B - F+ - B A2

£F 50 POD i P ¥ T B 3 165 IBA-K ¥k &
80 mg-kg ™ AbFE T POD 5 1k I fe K EL, A A b
K POD 1543 A H R (0 mg-kg ™) B A
T 14.89% F18.49% ,

2.4.3 CAT &M A[FWE IBA-K 4B /96 &

F RS Fr CAT V& MRS 46 4 5 (I 1D) , HAKR
480 mg+ kg™' >20 mg-kg ' >40 mg-kg ' >
320 mg-kg ™' >CK >160 mg-kg ™', A[E|HJFE IBA-K

LhHR A3 50 CAT i m TR F 16, M F
KT CAT I PE7E TBA-K ¥ i > 20 F180 mg-kg ™' fib
PR 000 W 3 T X BR L A S 50 CAT % M1
20 F1 80 mg-kg ' AbHE R /3 AE B 5 16 5 14. 63%

R (I 1C) ARy 80 mg-kg™" > CK > Fil 16.50%
A _ 40 B 500 ¢
E 0 #16 Kenfeng 16 m 550 Hefeng 50 o0& 316 Kenfeng 16 m 4350 Hefeng 50
R Z 00}
< 00 b qma b T labed abb am
i e ¢ b = gd e
ey b a o 300f
=5 2071 B
S E e d. g8E 200}
E < i
= 107 “ “ o 100}
a =}
2 wn
0 . . - - - 0
0 20 40 80 160 320 80 160 320
F&J’EF
Concentration/(mg * kg™') Concentration/(mg * kg™')
C 800 o B3F16Kenfeng 16 m 45350 Hefeng 50 D 1600 o R =16 Kenfeng 16 m 4350 Hefeng 50
= 700} a & 1400} a
E : z . .
e 600Ff be bd o 1200F a
#0500t #1000}
= ce w2 b
& B 400f ce = 5 800t b
S EF < T b bb
A5 300 C g 600f b Lb
2 200} = 400}
£ 100} S 200}
0 20 40 80 160 320 070 20 40 80 160 320
W
Concentration/(mg * kg™) Concentration/(mg * kg™')
REVINE T4 5 R R4 SRR P <0.05 KF F2ERE% . FH.
Different lowercase indicate significant differences among treatments and varieties at the P <0.05 level. The same
below.
B 1 AREREBIRTRFX MDA &2 &M F R EEE RN
Fig. 1 The effects of different concentrations of potassium indole butyrate on leaf
protective enzyme activity and MDA content
2.5 AEREBIGTERENAKENFEERATY 40 mg-kg™ KGR A ol 08 A R & B
e g IBA-K ¥ 80 mg-kg ™' BSR4 B4 H X IR
2.5.1 ?rmitﬁéaﬁé\ﬁ" BAKRE A FORE BEIINT 3.28% 1 4. 65% , 4 50 Al %
MR RETEER B B S AR IBA-K YRR AE SRR 16 HIEN 2. 72%
ARSI R 55 ( IEI 2A), BAKEF N 80 mg-kg ™' > 2.5.2 MAERAE  HE 2B A, RS SRR A
160 mg-kg™' >20 mg-kg™' >CK >320 mg-kg™' > FlEIR Y HHE IBA-K W EEAOIEIN T+ - B - T - &



2 4 X S A A [ e JRE M e TR B 0 R A 0 A I 7 B A A 2 ) 221

(AL BRI 80 mg-kg ™' >160 mg-kg ™' >
320 mg-kg™' >20 mg-kg™' >40 mg-kg™' >CK, %
W IBA-K AR Y B F 16 il & 71 8 25w
TR0 mg-kg™") , & 50 [l % AR % B 75 IBA-K

AE 90

E [ 0 BR*16 Kenfeng 16 m-5=£50 Hefeng 50
w 8.7F

a

8.41

8.1} abb abP bb

7.8}

RO &

Soluble protein content/(mg * g~

7.5}
7.2}

6.9

20 40 80 160 320
pidi s

Concentration/(mg * kg™')

ek 20,80,160 F1320 mg-kg ' HE R B EH T
XFHR RS I 2 BR & R AE IBA-K M
80 mg-kg " BFIRFIER A, 43BN HEHE i Ry 71. 00% Al
79.90% , 550 AR SEREF 16 59.58% ,
B 70 o .
0 R 316 Kenfeng 16 m-5 350 Hefeng 50
60 | A
50 b b
40 qd c
301
20}

IR & &

Proline content/(pg * g ' FW)

10}

0
20 40 80 160 320

Wz

Concentration/(mg * kg™')

B2 ANEREB T ERBXA 5 AAEE A RN RSB S 2R

Fig. 2 The effects of different concentrations of potassium indole butyrate on the soluble

protein and proline content of leaves
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