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Effects of Subculture Times on Rooting Ability, Leaf Morphology
and Hormone Level of Pyrus betulae folia

LUO Jialiang, LI Fan, LI Junhao, HAO Ruijie, LI Liulin”

(College of Horticulture, Shanxi Agricultural University, Taigu, Shanxi 030801, China)

Abstract: In order to explore the variation law of rejuvenation based on tissue culture, we selected 10-year-
old Pyrus betulae folia for continuous subculture, and then counted the propagation coefficient and rooting
rate of multiple shoots of different subculture passages. We also observed and recorded the morphological
changes of leaves and measured the content of endogenous hormones. The results showed that: (1) the
rooting rate of multiple shoots increased from 0 to 66.70% and the propagation coefficient increased from
2. 13 in the first subculture to 4. 20 through continuous subculture. (2) The leaves showed a lobes at 3rd
subculture and then the degree of lobes gradually deepened; during the continuous subculture, leaf area
and vein number of multiple shoots were decreased significantly. and leaf perimeter and leaf index showed
a trend of decreasing firstly and then increasing. (3) The endogenous IAA content of multiple shoots
reached 46. 39 ng » g ' at 6th subculture, which was significantly higher than that of 0th subculture; with

the increase of subculture passages, the endogenous ZR showed a trend of increasing firstly and then de-
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creasing, and the endogenous GA; content did not change significantly, while the endogenous ABA content
gradually decreased in the leaves; the values of TAA/ABA and TAA/ZR in the leaves increased with the
number of subculture. (4) The ABA content and IAA/ZR of multiple shoots leaves showed significantly
negative correlation and significantly positive correlation with rooting rate. The number of leaf lobes and
IAA/ABA showed a significantly positive correlation with rooting rate, while the number of leaf veins
showed a significantly negative correlation with rooting rate. It can be seen that continuous subculture can
significantly improve the rooting ability of P. betulae folia multiple shoots, and it is closely related to leaf
morphology and hormone content and ratio of multiple shoots, which provides reference for vegetative
propagation of difficult rooting plants.

Key words: Pyrus betulae folia; rejuvenation; subculture; rooting ability; leaf morphology; endogenous
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Different normal letters indicate significant differences among passages of subculture; the same as below

Fig. 1 Rooting rate and propagation coefficient in multiple shoots of Pyrus betulae folia at different passages of subculture
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a is the leaf of the current year branch of 10a tree in the field; b—{f are the leaves of subculture

0th, 1st, 3rd, 6th and 10th multiple shoots, respectively

Fig. 3 Leaf morphology of different passages of subculture in multiple shoots of P. betulae folia
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Table 1 Changes of leaf morphological indexes of different passages of subculture in multiple shoots of P. betulae folia
LA/ €1 i 22 5 it T AR YRS g 5 5K - ik &%
Passages of subculture Number of lobes Leaf area/mm? Leaf perimeter/mm Leaf index Number of leaf vein
0 od 246.92+16.12a 68.61+2.10a 2.02+0.08a 7.80+0. 25a
1 od 204.92+7.59b 60.35+0. 99b 1.8540.07ab 7.80+0. 25a
3 0. 8040. 20c 122.95+9. 53¢ 44,324+1.83c 1.7440.05b 6.00+0.21b
6 1.5040. 31b 110. 60+10. 80c 45,8242, 44c 1.814+0.07ab 5.40+0. 31bc
10 3.00+0. 33a 108.12+4.07c 59.32+2.04b 1.9640. 05a 4.60+0. 22¢
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Fig. 4 Changes of endogenous hormone contents and their ratio in the leaves of different passages

of subculture in multiple shoots of P. betulae folia
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Table 2 Correlation coefficient between leaf morphological indexes and rooting rate

R - 24 20 5 i i AR i Ji B 45 % - ik £ AR

Index Number of lobes Leaf area  Leal perimeter Leafl index ~ Number of leafl vein Rooting rate
- A 24 %1% Number of lobes 1 —0.795 —0.250 —0.078 —0.943" 0.984**
W B Leaf arca 1 0.782 0.532 0. 936" —0.855
-4 Leaf perimeter 1 0.905~ 0. 545 —0.372
M- FE 45 54 Leaf index 1 0.206 —0.023
I ik % Number of leaf vein 1 —0.972**

A= # % Rooting rate

W RARAE 0. 01 JKOF B B A, © LR 0. 05 KF LB M TR

Note: * *

indicate significant correlation at the 0. 01 level, while *

indicates significant correlation at the 0. 05 level; the same as below
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Table 3 Correlation coefficient between hormone content and their ratio and rooting rate

F&¥5 Index IAA 7R GA; ABA IAA/ZR IAA/ABA H: fE % Rooting rate
T1AA 1 —0. 486 —0.338 —0.495 0. 790 0. 730 0.695
ZR 1 0.489 0. 489 —0.908" —0.655 —0.784
GA; 1 —0. 149 —0.382 —0.023 —0.126
ABA 1 —0.624 —0.941~ —0.902"
IAA/ZR 1 0. 835 0.899*
IAA/ABA 1 0.982" "

H: fE % Rooting rate
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ABA 54 MR R 5 B W2 IE A O, M OC R B
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3 3
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