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Effects of girdling on trunk growth and activities of three protective enzymes in leaf of Eucommia
ulmoides CHENG Na', WANG Hong-yao*, PENG Shao-bing', DONG Juan-e'"® (1. Northwest
Agricultural and Forestry University, Yangling 712100, China; 2. Xihuaiba National Forest Farm of
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(1):61-66

Abstract: Activities of SOD, CAT and POD in leaf and changes of ground diameter and trunk diameter of
Eucommia ulmoides Oliv. in 116 days after trunk girdled (50% , 75% and 100% girdling amount) were
analyzed. The results show that activities of SOD, CAT and POD in leaf of the girdled trees of E.
ulmoides are higher than that of the control group, and the peak values of enzyme activity of different
treatment groups are various with different girdling amounts, and the peak value of the three enzyme
activities in the treatment group of 100% girdling amount of E. ulmoides is the highest. During the
growth period (116 d) after girdled, the activities of the three enzymes in E. ulmoides leaf all reach peak
value at 14 d, and decline to the level of the control group at the end of experiment. The different
girdling amounts also have some effects on the ground diameter and trunk diameter of E. ulmoides tree , in
which the effects of 75% and 50% girdling amount are smaller. Tt is concluded that girdling treatment
does injury to E. ulmoides in some degree, but after growth of a certain period, the injury will be
repaired. In practical production, using 75% girdling amount to E. ulmoides is a optimal measure,
which can achieve the purpose of maximizing economic benefit and protecting E. ulmoides resources.

Key words: Eucommia ulmoides Oliv.; girdling; activity of protective enzyme; ground diameter of trunk;
trunk diameter
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Table 1 Effect of different girdling amounts on SOD activity of Eucornmia ulmoides Oliv. leaf!

AFEERL Y SOD i54E/U - g7! - min~! SOD activity of different treatment groups

i f]/d
Time %} 50% | g 75% ) g 100% 3 fz &
CK 50% girdling amount 75% girdling amount 100% girdling amount
299.5+20.63 b 356.1+15.67 a 327.6+35.75 ab 348.5 +6.66 a
307.6 £17.67 b 279.4 +17.62 ¢ 341.1 +10.38 be 376.8 £45.15 a
7 285.4+17.18 a 311.9+31.07 a 321.1£30.28 a 313.4 £47.94 a
14 211.4 £87.40 ¢ 1046.0 £93.64 b 1423.0+69.64 b 2496.0+93.63 a
21 189.6 +74.66 ¢ 491.7+12.73 b 753.0+£73.40 b 1045.0+12.37 a
36 265.0+14.24 ¢ 513.4 +£35.54 ab 581.6 £82.04 a 347.9 £17.85 be
41 282.7 £49.31 ¢ 489.2 +36.04 b 495.6 £57.29 b 709.8 +17.96 a
56 204.1+44.12 b 411.4+36.61 a 455.5 +48.66 a 489.6 £31.65 a
86 301.0+14.93 a 290.5+3.84 a 333.1x53.73 a 335.9+52.34 a
116 194.4 +11.64 a 218.4+43.78 a 208.9+12.04 a 205.3 +63.68 a

b R AR AR RIE 5% KFL#EFBE  Different letters in the same row indicate the significant difference at 5% level.
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BEBBER LGSR 7 X, 5403 A G b
- H CAT 36 55 = A 1% ) SR ] — 380 DA Bz Ak 28
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B{ik7610.00 U - g™ - min~", I &N 75% Fi
50% W H: b KRR M R POD % 4 35 85 {H 43 3
447.60 F1424.80 U - g~ - min ", ¥y & i T Xt HE
AR E(56.09 U - g™ - min"'),

Table 2 Effect of different girdling amounts on CAT activity of Eucommia ulmoides Oliv. leaf")

1/ AIEAL T A CAT 54/ U - - min~' CAT activity of different treatment groups
Biffli?n/e g 50% | & 75% | i & 100% i pz &
CK 50% girdling amount 75% girdling amount 100% girdling amount
0 12.13 £2,27 ¢ 20.64+£2.72 b 14.07 £2.70 ¢ 33.26 +4.14 a
23.76 £3.67 ¢ 49.97 £2.82 b 29.13+1.31 ¢ 76.85 +£9.50 a
7 22.75+£0.45b 430.30 +60.48 a 448.50 £3.56 a 533.20+29.83 a
14 19.94+£1.75 b 215.80 £2.99 ab 238.50 £9.62 a 347.70 £26.50 a
21 19.57£1.93 b 19.80 £1.00 b 21.31£3.65b 25.82+4.27 a
36 20.69+1.42 a 18.60 £1.27 a 19.91£3.09 a 17.45+1.93 a
41 17.40+£0.92 a 18.61 +1.38 a 20.29 £2.71 a 18.76 £2.93 a
56 17.67 £0.26 a 17.99+1.75 a 18.68 £0.83 a 18.66 £0.85 a
86 18.92+1.07 a 19.13£0.46 a 18.95 +0.89 a 19.20£1.48 a
116 12.20 +0.37 a 11.8510.50 a 12.04 £0.92 a 11.21 £0.65 a

DRIFDOARENFZEERESHKEFEREE  Different letters in the same row indicate the signiﬁcz;nt difference at 5% level.

#3 TERE BB POD FiEH N

Table 3 Effect of different girdling amounts on POD activity of Eucommia ulmoides Oliv. leaf')

T4 M4 § POD 1EE/ U - g7! -

POD activity of different treatment groups

i a]/d
Time by 50% | f & 75% ¥ B 100% | j7 &
CK 50% girdling amount 75% girdling amount 100% girdling amount

26.27£1.16 b 40.35+1.90 a 29.74 £3.31 b 36.54 £3.65 a

3 27.32+4.20 ¢ 39.91 £2.08 ab 35.24+1.66 b 41.64 +2.53 a
7 22.84+2.41 ¢ 424.80+£19.80 b 447.60 £15.38 b 610.00 +3.91 a
14 24.10+3.87 ¢ 271.30 +8.49 b 279.70 +14.27 b 316.15+16.14 a
21 29.37 +8.40 a 59.85 +18.65 a 22.3720.59 a 67.50 £4.27 a
36 14.16 £1.83 a 15.65+1.63 a 20.48 +1.38 a 28.54+£3.29 a
41 17.86 +0.42 b 18.06 +0.069 b 18.81 £0.60 b 20.16 +1.63 a
56 18.62 +0.73 a 18.16 +0.34 a 118.90 +0.29 a 19.01 £1.59 a
86 20.03+2.45 a 20.08 £1.62 a 19.83+1.13 a 20.15+2.03 a
116 56.09 £2.45 ab 57.83 +£0.61 ¢ 53.59+1.68 b 48.82 +1.66 a

D EF P RFENFERERIE S% K 2R EE  Different letters in the same row indicate the significant difference at 5% level.
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Table 4 Effect of different girdling amounts on ground diameter of
Eucommia ulmoides Oliv. trunk

ORI b B 047
R Ground diameter of different treatment groups
Bl /d
Time i 0% TSR FEE 100% HEE
Cﬁ\ 50% girdling  75% girdling 100% girdling
amount amount amount
7 2.37 2.09 1.97 1.88
21 5.24 4.75 4.73 4.31
41 6.41 6.34 6.33 6.17
86 7.24 7.08 7.09 6.63
116 7.81 7.38 7.32 6.76

£S5 FEFEEFHMHTEEHRM
Table 5 Effect of different girdling amounts on trunk diameter of
Eucommia ulmoides Oliv.

A RIS B BT B mm
Trunk diameter of different treatment groups
]/ d
Time  gppg OB REE  TSRRKR 100% 5
Ci&“ 50% girdling  75% girdling 100% girdling
amount amount amounl

7 1.90 1.86 1.86 1.75

21 4.34 4.12 4.24 4.06

41 5.62 5.15 5.28 4.96

86 6. 65 6.00 5.97 5.68

116 6.85 6.19 6.02 5.72

e 52 50 0 7 R b W 2, ) — B 01 3 B 2 oy
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