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Dynamic changes in polyamines, endogenous hormones and oxidase activ-
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Abstract: [ObjectivelPyrus betulifolia Bunge is widely used as a pear rootstock in China. Propagation
with seeds has large genetic variation and poor consistency. Difficulty in rooting limitsits propaga-
tion by traditional vegetative propagation methods such as layering and cutting. With the increasingly
perfecting of in vitro propagation technology, virus-free seedlings can be produced by micropropagation
method. Root induction is one of the important processes in in vitro propagation. The transplanting sur-
vival rate and seedling quality are affected by rooting efficiency. There are many internal and external
factors affecting the rooting process, including endogenous hormones, polyamines, related oxidases and

exogenous substances such as ethylene and salicylic acid. The study aimed at revealing the roles of en-
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dogenous hormones, polyamines and related oxidases in root induction of tissue- cultured seedlings.
[ Methods ] Subcultured plantlets of Pyrus betulifolia Bunge were cultured on rooting medium with
1/2MS, 7.5 g- L' agar, 25.0 g- L' sucrose and different ratios of hormones. A total of 24 treatments us-
ing five different concentrations (0, 0.2, 0.5, 1 and 2 mg- L") of IAA and IBA were assessed in terms of
rooting percentages at 40 days after transfer to the media. Each treatment consisted of 6 bottles each
comprising 5 subcultured plantlets. Uniform subcultured plantlets were selected to be cultured on the
optimized rooting medium. Approximately 500 plantlets were used to monitor the dynamic changes in
polyamines, endogenous hormones and related enzyme activities during root regeneration. All of the
cultures were incubated at 25 C under a 16 h light/8 h dark cycle and 2 000-3 000 Ix light intensity. The
basal stem cuttings were taken 0, 3, 7, 10 and 15 days after transfer to media. Polyamines, endogenous
hormones and related enzyme activities were determined.[Results] The treatment of 2.0 mg- L' TAA +
0.5 mg- L' IBA increased rooting rate and the percentage of plantlets with >3 roots compared with the
other treatments. The rooting rate was 86.7% and the percentage of plantlets with >3 roots was
53.3%. The combination of IAA and IBA was better than single hormone. Callus was observed between
the 7th and 10th day, growing fast from the 10th to 15th day. The roots generated 20 days after transfer
to media. The contents of three polyamines declined after 3 days in the root induction medium. The con-
tent of spermine (Spm) and spermidine (Spd) fluctuated during root induction period. The content of pu-
trescine declined in the first three days and rose between the 3th day and the 15th day. The contents of
IAA and IBA decreased firstly and then increased, and were the lowest at the 7th day. The content of
GA was the lowest at the 3rd day and increased rapidly from the 3th to the 10th day, but then the in-
creasing speed slowed down. The variation in ZR content followed a pattern of "decrease—increase—
decrease", lowest at the 7th day. The ratio of IAA/ABA was relatively stable during the first seven days,
and increased from the 7th day to the 15th day. The ratio of IAA/ZR decreased slightly within the first 3
days and then increased from the 3th day to the 15th day. The activity of IAAO remained stable from
the 7th day to the 10th day, and increased rapidly from the 10th to the 15th day, indicating that decompo-
sition of IAA was accelerated during this period. There was a significant negative correlation between
Spm and ZR contents p << 0.01, »=—0.898). Spd content had significant positive correlations (p < 0.01)
with the contents of IAA and ABA, the ratios of IAA/ABA and IAA/ZR and the activity of JAAO. Put
content was positively correlated with GA (p < 0.01, =0.646), IAA and ABA (p << 0.05). IAAO activi-
ty was significantly positively correlated with PPO activity (=0.843), Spd content (=0.643) and [AA/
ZR ratio (=0.662). PPO enzyme activity was significantly positively correlated with IAA and ABA con-
tents and the ratio of IAA/ZR (p << 0.01). The content of IAA had moderate correlations with the con-
tents of Spd, GA and ABA, PPO activity and the ratios of IAA/ZR and IAA/ABA. The content of ABA
had moderate correlations with the contents of IAA, Spd and GA and the ratios of IAA/ZR and 1AA/
ABA. The results showed that Spd, IAA and ABA played important regulation roles in rooting process.
[Conclusion] The suitable rooting medium for Pyrus betulifolia Bunge was 1/2MS + 2.0 mg- L' TAA +
0.5mg-L'IBA+ 7.5 g-L" agar + 25.0 g- L' sucrose. The increase in IAA/ABA and IAA/ZR ratios in-
duced adventitious roots formation. Spd might be closely related to the adventitious root formation. In
the late stage of root induction, the increase in GA content had no significant effect on the adventitious
root formation.

Key words: Pyrus betulifolia Bunge; Tissue culture; Polyamine; Endogenous hormone; Associated en-

zyme; Correlation
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Table 1 Combinations of different hormones

in the culture media

fb 3 p(IAA)/ p(IBA)/ | kb#i p(IAA)/ p(IBA)/
Treatment (mg-L') (mg-L') | Treatment (mg-L') (mg-L™"
Al 0.0 0.0 Cc4 1.0 0.5

A2 0.2 0.0 C5 2.0 0.5

A3 0.5 0.0 D1 0.0 1.0

A4 1.0 0.0 D2 0.2 1.0

AS 2.0 0.0 D3 0.5 1.0

B1 0.0 0.2 D4 1.0 1.0

B2 0.2 0.2 D5 2.0 1.0

B3 0.5 0.2 El 0.0 2.0

B4 1.0 0.2 E2 0.2 2.0

BS 2.0 0.2 E3 0.5 2.0

Cl 0.0 0.5 E4 1.0 2.0

C2 0.2 0.5 E5 2.0 2.0

C3 0.5 0.5 - -
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Table 2 Ratio of different hormones for the rooting of
Pyrus betulifolia Bunge plantlets

b G S AR 3 S H
Treatment Rate of rooting/% Rooting number >3/%
Al - -

A2 24.0+4.0 hi 8.0+2.0 gh
A3 15.0+4.3 1 5.0+1.3 hi
A4 36.0£6.5 g 4.0+1.0 hi
A5 36.0+4.0 g 8.0+1.7 gh
Bl 36.0£3.6 ¢ 8.0+3.0 gh
B2 56.0+6.0 £ 16.0£1.7 ef
B3 76.0£10.6 cd 4.0£1.7 hi
B4 68.0+£3.5 de 12.0+2.0 fg
B5 72.0£2.0 cd 12.0+3.0 fg
C1 60.0+5.6 ef 20.0+34 ¢
C2 87.5+7.0 ab 31.3£3.6d
C3 88.9+8.8 a 33.3+4.7 cd
C4 68.8+8.0 de 18.8+4.1¢
C5 86.7+8.2 ab 53.343.5a
DI 66.7£9.2 de 33.3+2.9 cd
D2 74.4+3.8 cd 31.1+3.5d
D3 66.7£6.2 de 33.3£5.0 cd
D4 60.0+6.2 ef 40.0£9.1 be
D5 77.843.5 be 444451 b
El 16.7+6.0 i 0.01

E2 80.0+5.8 abc 30.0£5.6 d
E3 77.8+4.0 cd 44.4£5.6b
E4 33.3+2.7 gh 33.3+4.6 cd
E5 55.6+3.2 f 222456¢

W ARFVEHE G FRER IR o = 0.05 KPR 2 5 E K.

Note: The words indicate the significant difference at o = 0.05 lev-

el after each column of data.

A. Growth status before rooting; B. Initial rooting status; C. Ultimate rooting status.

1 HBEERKR
Fig. 1 Rooting of Pyrus betulifolia Bunge
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Fig. 4 Changes in different hormone ratios
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Fig. 5 Changes in the activities of two related enzyme in different periods
F3 FEEIRE IR R LB AR LM AT
Table 3 Correlation analysis of different physiological and biochemical parameters
Spm  Spd Put IAA ZR GA ABA [t{f 1 Ratio 1 FLfH 2 Ratio 2 PPO IAAO
Spm 1 0.481 -0.082 -0.290 -0.898" -0.440 0.114 -0.052 -0.006 -0.206 0.029
Spd 1 0.396 0.658" -0.463 0.527 0.852"  0.749™ 0.845" 0.555" 0.643"
Put 1 0.594" 0.348 0.646™ 0.621° 0.512 0.514 0.057 0.236
IAA 1 0.292 0.967" 0.901"  0.932" 0.944" 0.677" 0.525"
ZR 1 0.450 -0.039 0.084 -0.035 -0.046 -0.230
GA 1 0.808"  0.813™ 0.864" 0.674" 0.529"
ABA 1 0.942" 0.948" 0.532" 0.469
FE{H 1 Ratio 1 1 0.931" 0.531 0.396
Lt{# 2 Ratio 2 1 0.744"  0.662"
PPO 1 0.843"
IAAO 1

L RIRTE 0.01 P B R EADE RARIE 0.05 AT LRI HE 1 03K TAA/ABA, HLE 2 10K TAA/ZR,

Note: ~ Indicates significant correlation at o = 0.01 level;” Indicates significant correlation at o = 0.05 level; Ratio 1 represents IAA/ABA, ratio 2

represents IAA/ZR.
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