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Effects of Water-retention Treatment on the Physiological
Characteristics and Latex Yield of Hevea brasiliensis

YUAN Huifang, HUANG Jing, YUE Hai, TIAN Yaohua"

Yunnan Institute of Tropical Crops, Jinghong, Yunnan 666100, China

Abstract Rubber tree variety ‘Yunyan 77-4” was selected as the test material. With conventional management (without
covering) as the control, covering film, covering grass and adding water-retaining agent were adopted as the three wa-
ter-retaining treatments. Through field comparative experiments, the effects of different treatments on the physiological
characteristics of leaves and latex yield at different growth stages of rubber tree in the whole year were studied. The
results of variance analysis showed that covering film, covering grass and adding water retaining agent significantly
increased soil water content in dry season, and significantly affected the contents of soluble protein (SP), proline (Pro),
soluble sugar (SS) and sucrose (Suc) in the leaves of rubber trees. The yield of latex increased by the three water re-
taining treatments. Principal component analysis showed that the cumulative contribution rate of the first three principal
components was 84.8%, indicating that the first three principal components could reflect most of the information of
original variables. According to the comprehensive score, the order of the advantages and disadvantages of each treat-
ment was as follows: adding water-retaining agent, covering grass, covering film and the control. The order of compre-
hensive performance of physiological indexes of rubber leaves at different growth stages in the whole year was as fol-
lows: December, March, January—February, November, June, July, September—October, August, May and April. There-
fore, it can be inferred from the results that all water conservation treatments can effectively alleviate the adverse effects
of seasonal drought on the growth of rubber trees. In terms of production, a reasonable tapping period can be selected
according to the comprehensive performance of physiological indexes of leaves at different growth stages throughout
the year.
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Tab. 1 Table of the annual growth stages of rubber trees in Xishuangbanna
ekprE e g EE gy Ry BORRAE R A
Growth stage Defoliating ~ Pumping Sp ring Pumping Summ.er Pumping Autumn Wl.n.ter Im.t@
flowering flowering flowering fruiting defoliating
A 1—2 J 3H 4 H 5H 6—7 8 H 9—10 A 1A 12
Month Jan.—Feb. Mar. Apr. May Jun.—Jul. Aug. Sep.—Oct. Nov. Dec.
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Fig. 1 The monthly average temperature and rainfall at
study site in 2013
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Fig. 2 Effects of water-retention treatment on soil mois-
ture content at different growth stages
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AR AN . PR T A BEAE 7 A W AR
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30 A 359 5 1 35 ORI IR K R Ak B g Ak
PHIE] A Pro & /INIEBE MM 5 . TR — b B R
oA 45 A K B B (AR B I 7 19 Pro 3 i A8 fbok
F, RNEMEKLIEE Pro SEAESNE KBS
FEAE AR AR A, BT AR BRAY Pro LI 12 A
B ERE (294.48~436.74 pg/g) , B THIKH 4
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Hk s A6 HK) Pro Sitism, i 1~2 A .
9~10 H. 11 AM 8 AW Pro FTESET, 1
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Tab. 2 Effect of water-retention treatment on soluble protein content of H. brasiliensis leaves

Al AP H & & Soluble protein content/(mg-g™")

A1 Month
%} H& Contrast T Cover film 5 Grass cover £R7K ) Water-retaining agent
12 A 8.33+0.63°C 15.67£0.14* 11.81+0.38°8 8.59+0.38¢
3 H 4.84+0.27*® 16.20+£0.46** 5.29+0.10°" 4.63+0.22
4 A 5.88+0.13%8 7.45+0.22%4 5.78+0.22°" 5.524+0.09°™®
5H 17.76+0.22% 12.93+2.47°B¢ 10.40+1.50%¢ 11.21+1.33¢
6 A 16.58+0.12* 15.74+0.43% 15.91+0.62%* 15.95+0.16™
7 A 13.65+0.67° 10.55+0.23°48 13.71+0.43% 11.66+0.55°°
8 H 8.04+1.13%4 8.80+0.44%4 5.19+0.32°" 8.41+1.09%
9-10 A 7.44+0.20%* 6.79+0.09°" 7.03+£0.10°8 7.27+0.15d**
11 A 7.60+0.16%* 6.25+0.35°" 6.58+0.38°" 6.07+0.37°®
12 A 14.10£0.13% 13.83+0.44"4 13.19+0.44%4 13.81+0.46**

e FSIAE/NG FRFRR AR A GRIZEREE (P<0.05) , FITARKEFEFRR AR IER 2R 8% (P<0.05) ,
Note: Different small letters in the same column indicate the significant difference among different months (P<0.05), and different
capitals in the same row indicate the significant difference among different treatments (P<0.05).

®3 RAKLEXNGEHMHFES®RS SN

Tab. 3 Effect of water-retention treatment on proline content of H. brasiliensis leaves

15> Month

JIfi % B2 & & Proline content/(ug-g™")

X} I Contrast

i Cover film

% B Grass cover

{#7K 57 Water-retaining agent

1-2 A 136.77+£20.02°48 67.98+3.26%

3 A 71.13£1.07°" 79.38+2.30%

4 H 86.58+5.89%* 73.03+2.59%
5H 162.53+7.42°° 246.70+£16.15%P
6 1 143.6+£3.95%* 142.32+17.80%A
7H 78.08+8.83%4 56.47+2.194C

8 91.94+4.348 120.8245.46%*
9-10 H 131.2946.32°4 111.96+7.53°®
11 A 99.87+3.47%8 119.28+2.28%
12 A 436.74+1.76* 294.48+10.10°¢

102.16+7.58°C
72.05+1.58448
88.80+6.24%*
217.02+9.68%AP
112.39+4.57°8
74.76+3.2398
78.95+1.42°C
102.1+2.73%48
98.28+5.02°8
366.05+10.36°

159.41+11.63%
76.11x3.77°™8
88.80+6.77°%
270.41+7.86*
145.09+6.86°1*F
62.63+1.53™¢
96.81+4.66°™
112.08+2.314F
113.37+11.32%A8
369.43+9.34%8

e FSIAR/NEFEFORAR A G255 8% (P<0.05) , FFTARKE FREFRRNFEA B 255 2 3% (P<0.05) .
Note: Different small letters in the same column indicate the significant difference among different months (P<0.05), and different
capitals in the same row indicate the significant difference among different treatments (P<0.05).
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S EAIEEREH, F—ERKB T ARMRK
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() At H A S 2= A () 34 Je P AR Ak, 35 AR AL
) Suc & RLTET =W RIEARY) S T8 . U
PRAKFNFIRT BRALPE 75 ZEAS R R OK AL PR SS
Fl Suc & AR, (HARMEAK, W&ok
PR Suc Frar AL TXTR, A —Ab BT K
B A K B B AR AR I 7 (1) SS AT Sue F 2 ARk ok
F, SHKARER SS R 1—2 H . 9—10 H |
12 Af 8 Afm, Hkoh3 AL 11 Afe A, i
7TH .5 A4 HRREAL X T RKLET Y
Suc AL B S LSS HEMA AR, &4t
PHE Suc R 11 A, HikCOh 9—10 A

12H, 6 . 7H. 8 Af 1—2 AEvr, 1i4 H
5 HAHY Suc KR,
2.3 RKAGCEIFGE MR E 2R
M3 AT UL, AR KA PR S % B E YA ]
BENEm TR RMEIL ™ ® ( F=5.908,
P<0.05) o MIFE—RAEM LS PR AL B R I FL
FERERRE, SR 35RO IR K A
X HRA HE A IR T 23%. 12%F1 35%, A
—AbBET WA R I L AR, BT
FabHgE o H28 H. 10 H 10 HFI 10 H 14 H
MR FL - e R A, SEREALELL 8 H 29 HA
11 A 10 HW L™ e, wm b 37E 8 H 29
H.9H2HMI11 A 10 HREA = B&xiEm; B
ARk AL FELL 8 H 29 H . 9 H 2 HERH =&
o A PRK AL FRAE A R AR I 2 /MR Y B
TARE , SR LECEE, S ROKA I EL T
IR g+ I8 IR 7K 51> 35 > 56 B> X i

R4 RKLEXMGEFMM AR EESENEES ENZM

Tab. 4 Effect of water-retention treatment on soluble sugar and sucrose content of H. brasiliensis leaves

W53 oy Ay popitst A LRI
Component content Month Contrast Cover film Grass cover Water-retaining agent
1-2 A 19.83+0.14*8 21.26+0.08** 19.95+0.21*8 20.89+0.27*
3 H 15.30+0.23¢ 17.1740.57°A8 18.08+0.34* 16.47+0.298
4 A 12.08+0.55% 11.02+0.934 11.46+1.12¢4 10.90+0.24*
5H 13.02+0.17% 13.47+0.32% 12.73+£0.38%* 12.35+0.72%
ATV 6 1 15.38+0.398 15.77+£0.91°® 17.7040.34%* 13.45+0.344¢
SS/(mgg™") 7H 16.94+0.38** 15.86+0.63°8 14.17+0.41%¢ 15.16+0.27°5¢
8 H 18.86+0.51* 17.32+0.53"8 16.60+0.55>8 17.74+0.36°48
9-10 A 16.99+0.21% 18.00+1.01°%* 18.07+0.22°% 17.12+0.40°*
11 A 16.54+0.54" 16.21+0.40%* 16.28+0.35 16.99+0.25%
12 19.83+0.46* 16.90+0.57°8 17.50+0.21%B 16.74+0.63°"
12 A 19.30+0.67¢ 65.56+2.49% 51.53+1.06™ 52.98+1.70°®
3H 41.71£1.90%® 54.44+0.96°* 41.37+1.13¢® 42.60+0.63™
4 1 40.74+5.99% 49.35+2.61" 37.40+0.708" 38.09+2.35™
54 36.41+0.88% 37.44+0.88% 36.58+0.948" 35.47+2.11%
T 6 H 64.25+1.64% 54.39+4.21° 64.71x1.55% 52.14+2.59°°
Suc /(mg'g™) 7H 67.19+1.61°* 51.46+0.748 47.44+3.14™ 65.55+1.79°4A
8 H 60.12+2.87°4 48.01+1.228 59.59+1.19%* 58.40+2.65%*
9-10 H 82.59+1.40 68.03+2.93"8 77.32+2.27° 77.55+3.34%
11 A 98.27+4.40 102.06+1.43% 98.3942.25™ 97.8842.99*
12 A 63.68+1.27°" 68.33+1.93% 70.18+0.52¢A 71.05+1.46%A

e FPIARE/NG FRFRARR A GRIZERBE (P<0.05) , FITARKEFEFRR AR LIRS 8 (P<0.05) ,
Note: Different small letters in the same column indicate the significant difference among different months (P<0.05), and different
capitals in the same row indicate the significant difference among different treatments (P<0.05).
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Tab. 5 Results of principal component analysis of physiological indexes of H. brasiliensis leaves under water-retention treatment
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