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A. The total latex volume of 4 cuts before treatment; B. The total latex volume of 10 cuts after treatment; C. Comparison of
latex volume per cut from the same treatment in different treatment periods; D. Comparison of latex volume between different
treatments in the same treatment period. E. Comparison of dry rubber yield per cut from the same treatment in different
treatment periods; F. Comparison of dry rubber yield between different treatments in the same treatment period.
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Fig. 1 Effect of aluminum treatment on latex volume and dry rubber yield
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A. Comparison of dry rubber content per tapping from the same treatment in different treatment periods; B. Comparison of
dry rubber content among different treatments in the same treatment period; C. Comparison of the lutiod bursting index
(BI) per tapping from the same treatment in different treatment periods; D. Comparison of the lutoid bursting index
among different treatments in the same treatment period; E. Comparison of the thiols content per tapping from the
same treatment in different treatment periods; F. Comparison of the thiols content among different treatments in the same

treatment period.
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Fig. 2 Effect of aluminum treatment on relevant parameters to latex flow

pH 7EALI 5 i B i 1T e, (HHBCA 4R
Ab B 5 0 1) 35 (8] 2-B, P<0.05), X 13 B 45 4k B
P TR TR S i

3 4B B3R T BT S A — [ BEAS ]
AbFRIE T BT A9 LA S S W, TO AT T1 41 BL
AR, rh Il 5 0 2 T, T2 ~ TS 41 3 MR
1 Bl o 22 5, Ui pH AR S FL BI G
S, 0 A AL PR S BRI B i k3
BI HIFFAE (I8 2-C, P<0.05), AN[FJAb3ZH BI () HL#
R, AbFLRL BI 2 (B 2-D, P<0.05), it
FIAIRAS AL BT RS 7L BI A B 3558 . BRI 1Y)

AL L AR 2%, X R B B G, b PR
T1 ~ T5 W2 5 B Bt 32 s vy, (HAB b 34 25
5 (&l 2-E, P<0.05), A~ [w] b 38 s 30k e 119 L0 352
IR AU AR AN, R IHARFRZE T2 ~ TS 1YH
Wi B I 2 TH i (18] 2-F, P<0.05), Bl pH AR AT
JE LA B e AT S ), (B AR A R AR i T IR FLAR

ZE TR, e K2 S5 RKRIL TR & &
Bt SR AR S B N A 3 B R
B, S B H AN [ s 1) A e LA RS RE T R I,
pH FEARBXT A OC S HCH — s, (Hm A 4R Ak



552 1

A T4 BT AR AL BRI 3L i B A B S B R 169

FRAHZ MR 2

23 EEBLEMKRIBERLSHOZNE K
FLICHLBE & L M . Mg & = M pH 2 5
FLA B DI BB S RS AR I X AR
JIE A e LB 8 0 B4 ), 0 T S T AN [ v
B A PRSP e ) AR S B A R e (18] 3) o &
TR, AR S BLTE 3 N RHE A AR S
XoF HEARAL, H T ~ TS FrAs A BR300 50 25 22
S, XML e 2% 5 (8] 3-A, P<0.05); A b 3 40 i
FL 0 OB R TE 3 B B i I TR R To,
A PR TIAH B % & T T2~ T5 41 (&l 3-B,
P<0.05), Ui FR AL FE S PRARI AL P R S L. A
[Fi) b P2 e L A JE AL & B AE 3 B By A2 Ak
FARKZHM, TR FEER, AL TR T2 508

R [ AL R A

The sucrose content of latex in different

_ ‘: treatment periods

T, E

25

%"5 6 a a

= a

=54 bdb bly gy abgp
o g : ,
482 ' - =
20 : -

B 5 TO Tl T2 T3 T4 T5
A @ DR Ealy ® P Middle @5 Late

AN IR Ak HR S e L ity TE ML 2 ik

- The inorganic P content of latex in different
0 = treatment periods
52 _ 25

ES7

E ° =20
=Rl %
s gD ;%
£ 27 10 = =
=  T0 TI T2 T3 T4 TS
R O Early  ® $10] Middle @ 51 Late
C

AT Ak 2L ¥ L P 1 e

- & The mg?* content of latex in different
‘e _ 2000 treatment groups

NG —~ § T_} 2 aab ab a a

E% T =2 1800

WS ; g 1600 L a

BEZS ol [ 3

£55¢ o

R 72 g0 LE sis I 75 K 24 g

i 2 FW) Barly " Middle Jei ] Late
E aTo BT1 BT2 &T3 aT4 ‘TS5

28 TR (18] 3-C, P<0.05); A3 4 je 3L 19 8
HLBE & e RS 10 T1, T3 A1 TS, J5 #10)
T2 ¥ 25 TR TO, iR To 2 &
(&l 3-D, P<0.05), 1B 4 i R b ¥ 5 SO FLICHL
B HE RGN, AFXRR S I vT BB 5 pH FRAINA G
AN b FRZH R L B B - B AR 3 BB AR
fRREHHAML, To M2 5, (A S e 5
TS ¥ 0T IR To FHAbANERA, FIH A 241
6] JC i P 2% 5 (I 3-E, P<0.05), it B 7o ik 3 4
Aib 3 SRS LB S - s R AIR, LK 5 e A
pH FEARTCC . HITE AN Rk 2 AR A 3R 7L 1Y pH
TE 2 A~ B 30T 4 25 fh e S RNt HR 52 4 A AR, i3 4
1%, T (| 3-F, P<0.05), (B4 AbFEAY 3 4
30 5 0 L 2 S 2O B 2, 10 T R 6 Ak R
I B 4 e LI A o

=~ The sucrose content of latex in different
- 2 treatment groups
g 7 a
252
E =2
)
ZZE
S %
o o O
B 2 3
25~ E
§ a 1Y Early it Middle JEi 4] Late
" B oT0 BTl BT2 @T3 @T4 @T5
N[ Ak SR o J L Y T ML 7%
The inorganic P content of latex in
it = T different treatment groups
S =
;érg ~Z g 2.5
=2 8E20
RE<3 o
mEg=ElS ¢
SS52 L cllZ =il i
# g2= S Early " Middle /5 Late
D = aT0 BT1 BT2 &@T3 aT4 ‘TS5
ANl Ak RIS SR L ) pHAE
The pH content of latex in different
treatment periods
% E‘:‘* a4 a a ad
R ]
Lo} ¥ -
= e | - o
TO Tl T2 T3
O Early & i Middle @ /)5 Late
F

A IR [ s S LA TR 5 Bt LU B[Rl — A S S [ A ST R L A RS 2 i LU A C. AP AN R B
JBEFL A TEHURE & B LEES; - D, [Rl—> b PRI AN [R] b PRI B IO 5 B LA B [Rl— A BRI AS [ 4k B ] J 5L

BT E RIS FOAHS AR LA pH LA

A. Comparison of sucrose content per tapping in different treatment periods of the same treatment; B. Comparison of sucrose
content among different treatments in the same treatment period; C. Comparison of the inorganic phosphor content per
tappingt in different treatment periods of the same treatment; D. Comparison of the inorganic phosphorus among different
treatments in the same treatment period; E. Comparison of Mg?* content per tapping in different treatment periods of the Al
concentration; F. Comparison of the thiols content among different treatments in the same treatment period.
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Fig. 3 Effect of aluminum treatment on relevant parameters to latex regeneration
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A. Comparison of latex H,O, content in different treatment periods of the same Al concentration; B. Comparison of latex
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Tab. 1 Comparison of the incidence of tapping panel dryness (TPD) among different Al treatments

R I o S

b BEfZ %4 3R TPD rate/%
Treatment  #517)  4527] 4537 44T) EBST1 0 H6T] W7 GB8J1 49T 4E107)
TO 0 0 0 0 0 0 0 0 0 0
T1 0 0 0 0 0 0 0 0 0 0
T2 0 0 0 0 0 0 0 0 0 0
T3 0 0 0 20 20 20 0 0 20 0
T4 0 0 20 40 60 40 60 60 40 40
TS5 20 0 20 0 0 20 20 20 0 0

TE: B FRS BRI

Note: Each treated 5 rubber trees.
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Tab. 2 Comparison for the grade of tapping panel dryness disease in different Al treatment

Qb MR K A= 55 4% TPD grade
Treatment  4517] 45271 H53J1 454J1 HE5J1 dE6J] H7J1 0 HE8J1 H59J1 #5107)

T3-2 0 0 0 1 1 0 0 1 0
T4-1 0 0 0 0 2 1 0 0
T4-3 0 0 0 2 2 2 1 1 1
T4-5 0 0 2 1 0 3 2 1 1
T5-1 1 0 1 0 0 0 0 0 0
T5-4 0 0 0 0 2 2 1 0 1

TE: A RS BRGNS, T3-25 S AR N1 T B2 A P I ) BAE Bz B A R 2R 5

Note: Each treatment included 5 rubber trees. T3-2 and others are plant numbers showing dead skin after treatment with

corresponding aluminum concentrations.
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Effects of treatment of tapping panel with aluminum

solutions on latex yield and physiological parameters

Wang Mengyue'**, Kang Li‘, Zhao Pingjuan’, Xie Guishui’, Liu Zhao?
Zhang Yingying’, Liu Zifan"", An Feng”

(1. School of Tropical Agriculture and Forestry, Hainan University, Danzhou, Hainan 571737, China; 2. National Observation
and Research Station of Tropical Agroecosystems/Rubber Research Institute, Chinese Academy of Tropical Agricultural Sciences,
Danzhou, Hainan 571737, China; 3. Institute of Tropical Bioscience and Biotechnology, Chinese Academy of Tropical
Agricultural Sciences/National Key Laboratory for Tropical Crop Breeding, Haikou, Hainan 571101, China; 4. Yangling Xinshijie
Tissue Culture Co., Ltd., Yangling, Shaanxi 712100, China)

Abstract: To clarify the effects of aluminum stress on latex yield, physiological parameters and tapping panel dryness (TPD) of
mature rubber trees (Hevea brasiliensis), rubber trees of clone Reyan7-33-97 tapped for eight-years were treated with AICI3
solution at different concentrations. Two control solutions with different pH values (T0 was treated with ultrapure water of pH7.0
and T1 was treated with ultrapure water solution of pH adjusted to 4.2 by hydrochloric acid) and four concentrations (i.e. 50, 100,
200 and 400 mmol-L™) of AICI3 solutions with pH4.2 were applied just above the tapping cut. The rubber trees were tapped
regularly and the latex volume, dry rubber yield, latex physiological parameters, TPD incidence and grade were observed in the
early, middle and late stage of the treatment. The results showed that the harvested latex volume and dry rubber yield increased in
the early stage of aluminum treatment, decreased to the same level as the control in the middle stage, and was lower than the
control in the late stage, while the total latex volume and dry rubber yield of the 10 tappings after Al treatment were not
significantly different from those of the control. Aluminum treatment increased dry rubber content, lutoid bursting index of the
carly latex and thiols content of late latex, indicating that aluminum treatment led to the decrease of latex flow capacity.
Meanwhile aluminum treatment decreased latex sucrose content, and Mg>* content of latex at the middle and late stages, and
increased the inorganic phosphor content of latex at the late stage, which indicates that aluminum treatment also led to the
decrease of rubber regeneration ability. High concentration aluminum treatment increased the incidence and grade of TPD. In
summary, aluminum solution with a high concentration of 50 mmol-L™' can increase latex yield in the short term and maintain the
stability of dry latex production in a certain period of time, but it leads to the decline of the latex flow and regeneration capacity,
inducing the occurrence of TPD. High concentration of Al is not conducive to maintaining the long-term latex production
stability.

Keywords: rubber tree; aluminum; tapping cut; latex yield; latex physiological parameter; tapping panel dryness incidence
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