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Study on the Growth and Quality of Cutting-Graft
Tea Tree

Hun-Yuan Cheng
Summary

The purpose of this experiment was to investigate the effects of cutting-graft tea tree plantation on
field growth, yield and quality changes, as well as investigate the injury of tea trees during natural
disasters, and improve the tolerance of Chin-Shin Oolong to climate adversity by cutting-graft techniques.
Continue to preserve the excellent characteristics of the cultivar as a reference for promotion and
application. The experimental treatments included (A) Cutting-graft Oolong (Scion: Chin-Shin Oolong,
Rootstock: TTES No.12), (B) Chin-Shin Oolong, and (C) TTES No.12. The results of the experiment
showed that the plant traits, shoot characteristics, yield and quality of the cutting-graft tea trees were
similar to those of the scion cultivar Chin-Shin Oolong, and they were stable and persistent. The
cutting-graft technique could maintain the characteristics of the Chin-Shin Oolong cultivar and the quality
of the tea. Although the survival rate of cutting-graft tea trees was higher, the results of meteorological
disaster investigations show that in the low-altitude tea plantation of Taitung, the combination of
Chin-Shin Oolong and TTES No. 12 cutting-graft was still unable to overcome the high temperature and
drought climate adversity.

Key words: Tea tree, Cutting-graft, Growth, Quality

Former Associate Agronomist, Taitung Branch, Tea Research and Extension Station, Taitung, Taiwan
R.O.C.
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T BREE - HOSENERT ZIOBIHERGER - ARNAREFHE
Table 1 Investigation on survival ratio, growth and meteorological disaster of cutting-graft Oolong,
Chin-Shin Oolong and TTES No.12 in the field

FaE HEA FEHEE E R HRESHE FHLSHE S
Investigation Investigation Growth Cutting-graft Chin-Shin TTES
Date items stage Oolong Oolong, No.12
2003/1/16 FEER (%) —E4E 100.0a 99.4a 99.2a
2004/9/22 AR 90.0a 80.3b 92.5a
2009/6/10 tHE4 90.0a 80.3b 92.5a
2014/7/29 + A 83.1a 73.9b 88.6a
2003/4/22 fafsi(cm) —iE4 40.7a 37.8a 44.1a
231 #(no.) —iFA 4.6a 4.5a 5.0a
53F £ (cm) —F4 23.4b 24.4b 30.4a
2014/7/25 NIEEF (%) + A 20.5 0 0
2003/9/22 AERER%) — —FEE 4.7b 11.4a 1.4b
2003/9/29 —IEE 9.7b 19.7a 6.7b
2003/10/6 —IFAE 9.7b 19.2a 6.9b
2007/7/18 BEMMR%)  AFE <3 <3 0
2014/7/29 EER (%) A 46.3a 27.6b Oc

TP T AR RS FOR A SR ARE 5% B -
Values followed by the same letters are not significant difference at 0=0.05.

HARANR ~ RO > K 20%HTPREREER

R BB - HLERERERT TSOMEHER IR E
Table 2 Investigation on plant characteristic of cutting-graft Oolong, Chin-Shin Oolong and TTES No.12

I FF = R
Year Tea season Tree height Tree width
BESHE  BOEE 2R 9 0 BESE  FHOEE 23819
cm cm

2003(1) HHEX 45.6a 44 3a 45.9a 46.2a 45.6a 47 4a
B 40.7a 37.8a 44.1a — — —

2004(2) #kZE1 76.3b 76.3b 92.8a 82.9b 77.3c 93.5a
2L 77.9b 76.5b 92.2a 76.2b 73.1b 89.4a

2005(3) FHHF 57.6b 58.0b 74.5a 71.1b 68.0b 90.2a
=S 67.0b 66.4b 85.6a 75.1b 76.0b 96.6a
Bl 85.2b 84.5b 106.6a 92.8b 89.8b 107.1a
kK2 81.1b 81.8b 105.7a 96.6b 96.9b 118.8a

2006(4) HHE 61.8b 62.6b 81.5a 92.1b 91.8b 115.9a
=B:S 70.4b 73.0b 94.8a 93.3b 91.8b 112.5a
S 78.2b 80.7b 100.1a 100.7b 103.3b 127.6a
KL 65.4b 66.9b 83.4a 99.5b 97.3b 119.8a

RPEITAMESE S REE o2 FOREE 5% B3 -

Values followed by the same letters are not significant difference at 0=0.05.

1:i8p—0 20 A — 1R

(): HEIANEF BB EE B ERDEE The number in parentheses indicates the growth-year of tea tree after
planting in tea garden
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H

R= - GERERE - OB RER T RS
Table 3 Investigation on shoot characteristic of cutting-graft Oolong, Chin-Shin Oolong and TTES No.12

FE OFXFE RHE ERE ¥R BEYR B Bl
Tea Treat- Leaf  Shoot  Plucking Internode diameter Internode length
Year  season ment number length length — _ — _
no. cm cm ---mm--- ---Cm---
2003(1) Bk C — — 8.7ab 1.96b 2.20b 0.98b 1.57ab
0] - — 8.4b 1.93b 2.19b 0.84b 1.42b
T — — 9.3a 2.08a 2.35a 1.17a 1.76a
2004(2) FHis C 5.2b 12.7¢c 9.2b 1.63b 1.84b 1.07b 1.71b
0] 5.4b 13.7b 9.0b 1.63b 1.87b 1.00b 1.81b
T 6.1a 22.1a 12.3a 1.77a 2.16a 1.63a 3.02a
PR C 6.1b 20.5b 10.1b 1.83a 2.15b 1.52b 2.68b
O 6.3ab  20.3b 9.9b 1.87a 2.20ab 1.53b 2.66b
T 6.3a 27.5a 11.2a 1.89%a 2.24a 1.69a 3.13a
H C 6.3a 14.8a 8.8a 1.88a 2.14a 0.96a 1.51a
0] 6.1a 14.5a 8.8a 1.96a 2.18a 0.96a 1.58a
T 6.1a 14.0a 8.5a 1.93a 2.17a 0.94a 1.45a
2005(3) HAE C 4.8b 16.7b 11.2b 1.84c 2.15c 1.91b 3.13b
] 4.9b 17.8b 11.4b 1.91b 2.24b 1.96ab 3.20b
T 5.9a 25.0a 12.9a 2.10a 2.43a 2.16a 4.14a
J=PS C 7.0b 24.3b 11.2b 2.01b 2.33b 1.79b 2.87b
] 6.6b 24.3b 11.5b 2.13a 2.42ab 2.0lab 2.89b
T 7.7a 32.2a 12.5a 2.16a 2.46a 2.20a 3.27a
K C 7.3a 23.2b 9.3a 1.61a 1.90a 1.20a 2.21a
0] 7.0a 23.2b 9.2a 1.64a 1.95a 1.11a 2.20a
T 7.2a 31.2a 9.8a 1.67a 1.97a 1.40a 2.54a
2006(4) Hi C 4.9c 15.0b 10.7b 1.69b 1.96b 1.54a 2.40b
] 5.3b 15.4b 10.2b 1.70b 1.95b 1.38a 2.30b
T 5.8a 22.3a 12.4a 1.79a 2.12a 1.58a 2.94a
J=PS C 5.5a 21.5b 11.6b 1.82a 2.10a 1.54a 3.16a
0] 6.0a 21.4b 11.5b 1.84a 2.21a 1.52a 3.13a
T 6.5a 27.1a 12.5a 1.86a 2.20a 1.64a 3.24a
e C 6.5a 19.1b 8.9b 1.68b 1.85b 1.15b 1.86b
0] 6.4a 18.8b 9.1b 1.73ab 1.90ab 1.32b 1.96b
T 6.3a 25.2a 11.3a 1.79a 2.00a 1.97a 2.92a
28 S C 4.1b 7.5b 5.9b 1.51b 1.69b 0.42b 0.82b
O 4.1b 8.0b 6.0ab 1.52b 1.67b 0.47b 0.84ab
T 4.7a 10.2a 6.5a 1.60a 1.77a 0.62a 1.06a
2009(7) HAE C 5.0ab 14.0b 9.9b 1.59b 1.86b 1.15b 2.27b
0] 4.8b 12.9b 9.3b 1.58b 1.84b 1.07b 1.98b
T 5.2a 18.5a 11.5a 1.69a 2.04a 1.46a 2.95a
J=pAN C 5.4a 17.2b 10.9b 1.71a 1.92b 1.63ab 2.48b
O 5.2a 16.0b 10.2¢c 1.67a 1.88b 1.46b 2.30b
T 5.5a 21.1a 11.7a 1.73a 2.04a 1.82a 2.93a
2014(12) Fks C — — 7.9b 0.71b 1.25b 1.77a 1.98a
0] — — 8.0b 0.76b 1.39b 1.77a 1.99a
T — — 9.5a 1.90a 2.16a 1.12b 2.27a

FHHTARE R Y EEERER AR 5% 853 - Values followed by the same letters are not significant

difference at a=0.05. C:IFEERE -O: HLEE T 2129 — kS

(): FEINANEE A EME A REEE The number in parentheses indicates the growth-year of tea tree after
planting in tea garden
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Table 4 Investigation on leaf agronomic characteristic of cutting-graft Oolong, Chin-Shin Oolong and

B2 H5E
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TTES No.12
i FZE Jpatait ER TH TEHITE TR

Tea  Treatment  Leaf length Leaf width Leaf area Leaf thickness

Year season _ = _ = _ = _ =

---Cm--- ---CM--- ---Cm2-- ---mm---

2003(1) B C 5.4b 6.4b 1.9b 2.4b 7.2b 10.6b 0.290a 0.346a
0] 5.4b 6.5b 1.9b 2.4b 7.2b  10.9b 0.292a 0.340a

T 5.8a 7.2a 2.6a 3.3a 10.6a 16.8a 0.269b 0.329a

2004(2) E=>S C 5.8b 6.3c 2.0b 2.1c 8.0b 9.0c 0.255a 0.296a
0] 5.8b 6.8b 2.0b 2.2b 8.1b 10.6b 0.245b 0.294a

T 6.5a 8.1a 2.7a 34a 123a 19.5a 0.242b 0.279%b

C S Cc 5.1a 6.5a 1.7b 2.3b 6.1b 10.4b 0.245a 0.287a

0] 5.1a 6.4a 1.8b 2.3b 6.2b 10.5b 0.246a 0.290a

T 5.0a 6.6a 2.2a 3.0a 7.6a 14.1a 0.227b 0.259b

S4S C 5.3a 6.3b 2.0b 2.5b 7.6ab 11.1b 0.273ab 0.343a

0] 5.1a 6.6ab 1.9b 2.6b 6.9b 12.2b 0.283a 0.351a

T 5.3a 6.7a 2.2a 3.1a 8.3a 14.7a 0.268b 0.323b

2005(3) E=>S C 5.8b 6.6¢C 1.9b 2.3c 7.6b 10.7¢c 0.269a 0.317a
0] 5.8b 6.9b 1.9b 2.5b 7.7b 12.2b 0.270a 0.322a

T 6.1a 8.1a 2.4a 3.4a 10.1a 19.3a 0.256b 0.297b

=P C 5.3c 6.4c 1.8¢c 2.2¢c 6.7c 10.0c 0.260b 0.309b

0] 5.5b 6.5b 2.0b 2.4b 7.8b 109b 0.267a 0.321a

T 5.8a 6.9a 2.4a 3.0a 9.9a 14.8a 0.260b 0.308b

S C 4.8a 5.9a 1.8b 2.2b 5.9a 9.1b 0.252a 0.295a

0] 4.7a 5.7a 1.8b 2.2b 5.8a 8.7b 0.248ab 0.289a

T 4.7a 5.9a 2.1a 2.7a 7.0a 11.1a 0.232b 0.260b

2006(4) B Cc 6.2b 7.1b 2.1b 2.5b 9.2b 12.4b 0.254a 0.314a
0] 6.0b 6.9b 2.1b 2.5b 8.7b 12.0b 0.260a 0.312a

T 6.8a 8.4a 2.7a 3.6a 13.0a 21.3a 0.238b 0.280b

=P C 5.5a 7.4a 1.9b 2.7b 7.3b 14.3ab 0.241ab 0.287a

0] 5.3a 7.0a 1.9b 2.5b 7.1b 12.3b 0.251a 0.294a

T 5.7a 7.5a 2.2a 3.2a 9.0a 16.5a 0.230b 0.274b

S C 5.0b 5.9b 1.7b 2.1b 6.1b 8.8b 0.246a 0.289a

0] 5.0b 5.9b 1.8b 2.1b 6.3b 8.8b 0.249a 0.292a

T 5.5a 6.5a 2.4a 3.0a 9.3a 13.8a 0.234b 0.272b

KK C 4.0a 41ab 1.6b 1.7b 4.3b 5.1b 0.249a 0.298a

o] 4.0a 4.0a 1.6b 1.7b 4.4h 4.8b 0.239ab 0.290a

T 4.2a 4.5a 2.0a 2.3a 5.8a 7.4a 0.236b 0.277b

2009(7) E=>S C 5.7b 6.9b 1.9b 2.3b 7.7b  11.1b 0.242a 0.285a
0] 5.6b 6.3c 1.8b 2.1b 6.9b 9.5¢c 0.242a 0.283a

T 6.2a 8.0a 2.5a 34a 11.2a 18.9a 0.228b 0.261b

g% C 5.7b 6.9b 2.0b 2.6b 8.0b 12.8b 0.267a 0.326a

0] 5.3¢c 6.5¢c 1.9b 2.5b 7.1c 11.3c 0.265a 0.317a

T 6.0a 7.4a 2.4a 3.1a 10.1a 15.9a 0.236b 0.280b

2014(12) IES C 4.9a 5.4b 1.8b 2.1b 6.3b 8.0b 0.290a 0.346a
o] 4.8a 5.7a 1.8b 2.3b 6.1b 9.0b 0.275ab 0.328b

T 4.8a 6.4a 2.3a 3.2a 7.8a 14.4a 0.270b 0.306¢

FZNEITEMEET S ERE TR N B AR 5% 83 - Values followed by the same letters are not significant
C: ISR -0 HLEHE T BT 98
(): HEIMANEF BB EE B ERMEE The number in parentheses indicates the growth-year of tea tree after

difference at a=0.05.

planting in tea garden
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Table 5 Investigation on shoot density and 100-shoot weight of cutting-graft Oolong, Chin-Shin Oolong
and TTES No.12

R HRE BAZF A HiE
Year Tea season Shoot density 100-shoot weight
BEEE  FHUOERE ZEXRT 9 BEEE HLOEBE EXRT T

---Buds/30 % 30cm--- ---g---
2003(1) BkE L — — - 92.3b 88.5b 120.5a
2004(2) BkE L 68.5b 66.7b 77.2a 93.8b 94.5b 113.5a
HK 39.8a 38.2a 31.8b 96.5a 101.8a 105.8a
2005(3) BAR 46.8ab 47.9a 42.3b 76.5b 82.0b 141.5a
B 58.3a 52.5a 43.9b 105.5¢ 116.5b 158.0a
251 41.4a 44.1a 34.6b 111.8b 122.8b 155.1a
PKEE 2 58.7a 53.5ab 48.8b 76.0b 77.0b 87.5a
2006(4) HER 72.8a 73.0a 57.7b 101.6ab 96.2b 127.2a
B 52.7a 54.8a 44.6a 109.5a 111.0a 130.0a
PR 60.2a 59.2a 46.7b 73.8b 79.0b 110.3a
B SN 73.9a 76.2a 59.4b 40.5b 43.0b 54.3a
2009(7) B 65.1a 64.3a 62.6a 81.3b 75.0b 125.2a
B 67.9b 71.7ab 74.5a 104.1a 89.0b 115.1a

RPETAMES S F R RN A B EE 5% B3 -

Values followed by the same letters are not significant difference at 0=0.05.

LiR 2 TR

— L RPEE

(): FEIMNEE AZS ER B A REEE The number in parentheses indicates the growth-year of tea tree after
planting in tea garden
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TN BHEEE - HORBEAERT THRER EHE
Table 6 Investigation on shoot yield and made tea quality of cutting-graft Oolong, Chin-Shin Oolong and

TTES No.12
I P= FERE o
Year Tea season Yield Quality
BESE FUOEE ERX1T29 BESE BOEE =E5X1%
---g/plant--- ---Score---

2003(1) FkZE 1 9.2 12.8 22.7 — — -
2004(2) 51 12.3 11.1 24.2 71.7b 76.0a 74.2a
FkZE 1 46.7b 40.3c 72.6a 68.1b 73.3a 73.4a
&S 31.4b 44.0a 40.9ab 65.1a 62.5b 66.1a
2005(3) EE 33.2c 43.7b 57.2a 67.9b 71.9a 73.4a
FE1 39.5b 49.5h 83.7a 67.8b 70.4ab 72.5a
B2 41.3b 51.8a 52.9a 64.7a 65.7a 64.9a
FkZE 1 44.2b 54.5b 90.8a 60.4c 65.8a 62.1b
FkZE 2 74.6b 83.0b 116.9a 64.6c 67.2b 70.4a
2006(4) B 35.4b 42.4b 77.6a 68.2b 64.6c 70.9a
=P 62.4a 84.0a 86.3a 64.9a 60.6b 67.0a
e 74.2b 77.7b 123.0a 64.0b 64.4ab 65.8a
BkSH — — — 63.7b 65.3a 63.6b
e84 23.1a 29.4a 39.7a 64.7c 66.3b 67.1a
2007(5) EE 46.0b 58.5ab 62.2a 65.8b 66.5b 73.8a
=P 105.0b 127.6b 156.2a 66.2b 69.8a 69.1a
FkZE 1 49.6b 56.2b 87.2a 67.0a 64.7b 68.5a
2008(6) BHER 29.3c 47.7b 112.4a 66.4a 67.7a 67.7a
=S 47.9c 67.3b 77.1a 65.5¢ 67.2b 70.8a
ps 76.9c 92.8b 153.2a 66.7a 67.3a 68.7a
2009(7) B 72.1b 78.6b 162.2a 67.4a 70.2a 69.1a
HFAH — — — 69.0a 69.3a 70.0a
=P 86.0b 100.5b 166.9a 66.3b 64.6c 68.5a

TP EIT AR RS FOR A SR ARE 5% B -

Values followed by the same letters are not significant difference at 0=0.05.

HLRAR

12062 — KA

(): FEINNEE BZE Sl B EREFE The number in parentheses indicates the growth-year of tea tree after
planting in tea garden
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Table 7 Investigation on made tea quality items of cutting-graft Oolong, Chin-Shin Oolong and TTES

No.12
R HRE B TR mE Kez "R RS
Liquor
Year Tea season  Treatment Shape Color color Aroma Taste
---0p---
2004(2) 231 C 7.5b 7.4a 14.9a 23.3a 21.2b
@] 7.9a 7.5a 15.5a 22.4b 22.7a
T 7.3b 7.4a 14.9a 23.4a 21.2b
L1 C 7.0a 6.8a 12.8b 19.9b 21.8b
@] 6.1b 6.0b 13.5ab 21.8a 25.9a
T 6.3b 6.5a 14.5a 21.8a 24.4a
2SS C 6.5a 6.8a 12.5a 20.3a 19.1a
0 6.6a 6.6a 12.5a 19.2a 17.6b
T 5.8b 6.4a 13.5a 20.3a 20.3a
2005(3) B C 6.8b 6.8b 13.5a 20.6b 20.3b
@] 7.4a 7.0b 14.0a 21.8b 21.8a
T 6.9b 7.4a 13.8a 23.3a 22.1a
BX1 C 7.4ab 6.9a 13.8b 19.5b 20.3a
0 7.1b 6.6a 15.0a 20.6b 21.0a
T 7.8a 6.8a 13.8b 22.1a 22.1a
=B i C 6.9b 7.0b 13.0a 19.1c 18.4a
@] 7.2b 7.2b 13.0a 19.5b 18.8a
T 7.7a 7.7a 10.7b 19.8a 19.1a
L1 C 7.8a 7.7a 10.0c 19.3b 15.5¢
@] 7.5a 7.2b 11.5b 20.4a 19.3a
T 7.0b 7.1c 12.0a 18.4c 17.6b
kL 2 C 6.6a 6.9a 12.3b 19.6¢ 19.3c
0 6.5a 6.9a 12.0b 21.0b 20.9b
T 6.1b 6.6a 13.3a 22.0a 22.5a
2006(4) B C 6.8a 6.6b 14.7a 20.4b 19.8ab
@] 6.8a 6.4b 12.8b 19.9b 18.8b
T 6.9a 7.0a 14.0a 22.9a 20.1a
BX C 7.4a 6.6a 12.0a 19.5b 18.5b
@] 7.2b 6.4b 10.8b 17.7c 19.5a
T 7.1b 6.7a 12.3a 21.3a 19.8a
e C 6.1a 6.2a 12.9a 19.6a 19.1c
0] 6.0a 6.0a 12.8a 19.8a 19.9b
T 6.1a 6.3a 12.7a 20.0a 20.8a
A C 6.2a 6.1a 13.3a 19.1a 19.0b
@] 6.3a 6.5a 13.4a 19.4a 19.8a
T 6.4a 6.1a 13.1a 19.0a 19.0b
S8 S C 6.2a 6.1b 12.8a 20.0b 19.6¢
@] 6.4a 6.3a 12.6a 20.6b 20.4b
T 5.8b 6.4a 12.8a 21.0a 21.1a

RPREITAMESC R FORAZ S RE 5% B -

Values followed by the same letters are not significant difference at a=0.05.

C:ENHE O HLOGHE T BXT59

L8521 B

(): FEINNEE BZSS ER B A FEFE The number in parentheses indicates the growth-year of tea tree after

planting in tea garden



BRI A B R B ZHT5E 111

(%871)(Table 7 Continued)

R HRE B IR mE Kez "R VAN
Liquor
Year Tea season  Treatment Shape Color color Aroma Taste
%
2007(5) E C 7.2a 7.0b 12.4b 20.0b 19.3b
0] 7.1a 7.2a 12.1b 20.3b 19.9b
T 7.0a 7.1ab 13.2a 21.0a 25.5a
BX C 6.8a 6.8a 12.9a 20.3c 19.5b
0] 6.8a 6.8a 12.9a 22.0a 21.3a
T 7.0a 6.6a 12.9a 21.1b 21.5a
»E L C 6.1b 6.3ab 13.2b 21.5a 20.0a
0] 5.9c 6.0b 13.9a 19.5b 19.5b
T 6.4a 6.6a 14.0a 20.0b 19.5b
2008(6) BER C 6.9b 6.5b 13.2b 19.8b 20.1a
O 7.1a 6.6ab 13.5ab 20.3a 20.3a
T 6.5¢C 6.8a 13.9a 20.3a 20.3a
HH C 7.0a 6.8a 12.0b 20.1b 19.6b
@] 7.0a 7.0a 12.1b 20.6b 20.5ab
T 6.7b 6.4b 14.3a 21.5a 21.4a
B4 C 6.7a 6.8a 12.8b 19.8a 20.4a
0] 6.6ab 6.6a 12.9b 20.1a 19.9a
T 6.5b 6.7a 14.4a 20.5a 20.6a
2009(7) EE C 6.8a 6.7ab 13.4a 20.4a 20.3b
0] 7.0a 6.5b 14.3a 20.4a 22.1a
T 6.7a 7.0a 13.7a 21.3a 20.5b
HEAH C 6.7a 6.3b 15.1ab 20.1a 20.8a
0] 6.8a 6.5ab 14.3b 20.4a 21.4a
T 6.7a 6.6a 15.5a 20.3a 21.0a
= ! C 6.4a 6.5a 12.3b 20.1b 21.0b
0] 6.3a 6.7a 12.0b 19.6b 20.0c
T 6.5a 6.6a 12.9a 21.0a 21.5a

TP REIT AR RS FOR A SR ARE 5% B -

Values followed by the same letters are not significant difference at 0=0.05.

C:HHGHE O FLEHE T EX 58

HLEAR

L:5—%

(): FEINNEE BZE el B E RS The number in parentheses indicates the growth-year of tea tree after
planting in tea garden



