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Effects of 3-Indole Butyric Acid (IBA) on the Physiological and
Biochemical Indexes of Adventitious Root Formation in
Peach Rootstock GF677
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Abstract: [ Purpose] To clarify the effects of hormone induction on the formation of adventitious
root of clonal rootstocks. [ Methods ] Clear water was used as the control (CK), the bases of 1-year-
old spikes of peach clonal rootstock GF677 were treated with 200, 500, 800 and 1 100 mg/L 3-indole
butyric acid (IBA), the physiological and biochemical indexes changes during the rooting process of
its cuttings were studied. [ Results ] The root induction effect index of 200 mg/L IBA treatment (T,)
was significantly higher than that of other treatments (P<0.05), the rooting rate reached 94.63%. The
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contents of total nitrogen (TP), total phosphorus (TP), and total potassium (TK) of cuttings showed a

downward trend, with a decrease greater than that of CK. The activities of polyphenol oxidase (PPO),
peroxidase (POD), and indoleacetic acid oxidase (IAAO), and the content of indole acetic acid (IAA)

in cuttings increased first and then decreased, and the peak value appeared at the formation stage of

adventitious root (21 days), with the maximum amplitude of T; treatment. The content of cytokinin

(CTK) in the treatment groups gradually decreased, with T; treatment showing the largest decrease.

The content of ethylene (ETH) showed a slow increase, and the T, treatment showed the smallest vari-

ation. Correlation analysis results showed that the rooting rate was extremely significantly negatively
correlated with the contents of TN, TP, TK, and CTK (P<0.01), and extremely significantly posit-
ively correlated with IAA content, and the activities of IAAO and PPO (P<0.01). [ Conclusion] T,

treatment increases the enzyme activity of cuttings significantly, and accelerates the synthesis of IAA.

It indicates that the exogenous hormone 200 mg/L IBA can better regulate its oxidase and endogen-

ous hormone levels and promote adventitious root formation.

Keywords: clonal rootstock; cuttings rooting; nutrients; oxidase; endogenous hormones
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IBA (T3) fil 1100 mg/L IBA (T,). K Bl 4 i) 4 i
FeH S 7] B Mk BE IBA BEAR 10's, Ji® 1 min
JEHRE 5 s; FHAERFE T, REN 3~5 em,
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Fig. 1 Rooting effect of GF677 cuttings



1028 R R 538 %
&1 TREAEXHHRIRERAIFM
Tab. 1 Effects of different treatments on the rooting of cuttings
Ab ¥ B % AR A% TFER K /em R KR /em HRARCRIEH
treatments callus rate rooting number rooting rate average root length maximum root length root effect index
T, 97.47+0.67 a 11.30+0.80 a 94.63+0.15 a 9.87+0.35 a 15.13+0.25 a 1.32+0.10 a
T, 62.63+£3.19b 8.10£0.72 b 54.27+1.05b 4.13+0.21b 8.13+0.65b 0.36+0.02 b
Ts 50.40+0.80 ¢ 6.13+0.76 ¢ 45.43+0.61 ¢ 3.50+0.10 ¢ 6.60+0.56 ¢ 0.17+0.01 ¢
T, 40.30+0.21 d 3.64+0.24 d 25.36+0.14 d 2.86+0.25d 3.40+0.21 d 0.11+0.31d
CK 14.13+1.56 ¢ 2.00+0.25 e 9.40+£0.30 e 2.63+0.15¢ 2.17+0.38 e 0.01+0.01 e

7E: T,.200 mg/L IBA, T,.500mg/LIBA, T;. 800 mg/L IBA, T, 1100 mg/L IBA, CK.i&E/KNIE; /NG FEERRACHE 257 53 (P<0.05).
Note: CK. water control; different lowercase letters indicate significant differences among treatments (P<0.05).
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W= 05 #5002 )
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i fil/d
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TE: CK.WE/K3HE, T).200 mg/L IBA, T,. 500 mg/L IBA, T;. 800 mg/L IBA

Note: CK. water control; the same as below.

, T, 1100 mg/L IBA; FFl,
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Fig. 2 Changes of nutrient components during
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the formation of GF677 adventitious root
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Fig. 3 Hormonal changes during cutting of

adventitious roots formation of GF677
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E/Note: PPO. polyphenol oxidase; POD. peroxidase; IAAO. indoleacetic acid oxidase.

4 GF677 FHATNERM AT IR PR S LESEM T

Fig. 4 Changes of oxidase activity during cutting of adventitious root formation of GF677

PR 2 e R e ek 55 AR T i H, 21 d i B
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21 d AFE(E, H T, APEAR IR A,
2.5 FRAEAARTE AR AR AH OGP

H % 2 WAl GF677 3Tl EARFE bR 2 ] S £k
PEX R, Hif TN 5 TP, TK. CTK 2 B #IE
FHIG, BEAM, TN 65 5 @45 A0 A 48 A5 2
O A TP 5 TK. CTK. ETH 2
W B 3 ARG, SR bR 2 3 sl i 5 A

X; TK 5 CTK 2B FIEMK, 5 ETH, PPO,
POD. EMRFENBEMML, 5I1AA0 £ BFH
AR TAA SEALEETE . AR RN W
IEAHR, 5 CTK F1 ETH & W E ik 6 ; CTK
5 ETH 2 B FEAHX, 5 PPO., A MR RN
W AA G, ETH S5 MR K 2 0 3% I A5G
PPO 5 POD. 1AAO. AMRK 2 B F 1IEAHK;
POD 5 IAAO., AHFEEW W E FEAMHE; IAAO
AR RN A ARG, AR SRS
R | SEIMRK . R RO TE R A B R A
Koo UAHABETCHE R AR GF677 JE At SUEMR

R 2 GFo77 AL RIBIREAME X

Tab.2 Correlation analysis among rooting indexes of GF677 cuttings

TP TK IAA CTK ETH PPO POD IAAO CR RN RR ARL REI
N 0.915%*  0.918** —0.985** 0.971** —0.979** —0.993** —0.918* —0.966** —0.862 —0.977** —0.968** —0.966** —0.952**
TP 0.963** —0.961** 0.961** 0.999%* —0.997** —0.967** —0.984** —0.920* —0.990** —0.982** —0.946* —0.894*
TK —0.945* 0.914*  —0.998** —0.991** —0.982** —0.683* —0.920** —0.902** —0.856** —0.925** —0.661
IAA —0.772*  —0.604* 0.824**  0.856**  0.770**  0.280* 0.177* 0.958**  (0.541%* 0.940%*
CTK 0.948** —0.565** —0.366* —0.794* -0.794 —0.912* —0.907** —0.965** —0.885%**
ETH —0.003 —0.141 —0.036 0.340 0.324 0.271 0.360* 0.05
PPO 0.943**  0.928** 0.715*%* 0.508** 0.503** (0.539** 0.366**
POD 0.847**  0.543**  (.288 0.271 0.317 0.172
TAAO 0.826**  0.665**  0.636%* 0.673**  (0.495**
CR 0.925**  (0.886** 0.915** 0.681**
RN 0.982**  0.926** (.808%**
RR 0.923**  0.860**
ARL 0.848**

E: TN. 2% & &, TP.

SR, TK 2&E, 1AA BIROBRES R,

CTK. i/ #E S &, ETH. LMid& &, PPO. ZWyAEMEREY:, POD.

HEALYIBEETE, TAAO. MW ZBREMLERFTE, CR. &f53, RN.ZEMH, RRAEME, ARL. FEIRK, REL RARCRIGEL < RmB#EMK

(P<0.05), “** RN EH K (P<0.01).

Note: TN. total nitrogen content, TP. total phosphorus content, TK. total potassium content, IAA. indole acetic acid content, CTK. cytokinin content, ETH.
ethylene content, PPO. polyphenol oxidase activity, POD. peroxidase activity, IAAO. indoleacetic acid oxidase activity, CR. callus rate, RN. rooting
number, RR. rooting rate, ARL. average root length, REI. root effect index; “*” indicates significant correlation (P<0.05), “**” indicates extremely

significant correlation (P<0.01).
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