oM HTF4 e

MEEEY R ( RS ) J. Trop. Biol.

EIFAN RHR,

ZIE R A IR X AR 2L

w A

FEREESHRRN

FAAY, R S B, B AR x| A

KEA NFA, &£ &Y
(1. MR R PR MRERE, 1R M 571737 vhE; 2. ROl A 5 R G0 E K B ANRL LI AR o /v [ 8
WA BLFEBE BEHTFERT, WERE MM 571737 R ; 3. FREBEAOL BRI P A BRI BB
AR RN E R S S0, W O 571101 WP E; 4. Uit AR A PR F, ARG A4 712100 FRE)

B OE. VBB NNO X R A (Hevea brasiliensis) IRFLFE 1 . AR FRSBUMAE Bk & A 3R B9 520, LL T3
8 AE [ B 7-33-97 B W Rk, R 2 ASASE pH X BRI W (TO S 4lisk, pH7.0; T1 8 FHERBRH Y
pH4.2 1y 1 4l K S ) F 4 Sk FE 9 AICL YA K (T2 ~ T5 435124 50, 100, 200 F1 400 mmol-L™" ()45 15 i,
pH ¥4 4.2) % #H#E4 TANE, WA RIERTA AL BRI | AR IA RS WA e HE AR R, T . LA B
SR BOR R A R AR AL 25 RN, E T AR A R A HE R AR R P b N, A R R S X
BRERT K, JE IR T BE, (H 10 JT 5B HERS A RUR T e =i 5 % BE TG W 38 25 575 AR Ab B s b S 3 it
WIRE LA TR & it R 7L (U PR 2448 BOM JE B R LA BB 5 1=, U HH AR A0 3 5 3 HE I fig ) 28 255 4Rk
B SR AP S IR PLIE S R A R LB B R R A LR B L T, U AR A B S T
WEPERBAE 22 T A0, o Wk BE AR AL P 25 T 30000 B2 R AR SRR B SE G 3 . 25 S oK, = T 50 mmol L™
4 BE VA VR AL B T R 0T T AR I HE RS AR AR, AiAs— e IE I o8 T ™ i e, (R4 S B A ™ IE e T 1
R, 5 AU RO B A, AT AR IR = AR E

2026, 17 (2): 165-174.

Open Access

SRR QAR BRIMSE 5 ST AR s R FLAE BRBHG FER R

hESHES.: $S794.1  XEEESE: A

rdswxb.20240185

ot R E N EEUR, R T

SRR 410 LAJGEE AR RE R EL 0T ) AR AL
WS SAFAE T L rh, XY o 3 ; (e M

ZA T (pH<5.5), 4543 A sg #2485 I A+ 38 rh B il 1y
o, XA AR E Y, ARSI AR LS |
HIAR A AR R RE ) . S ECGE Y 1
A RAF 1k, 3 BRI 8 B A AR IE T, HR e
Th, BET2ERAA 50% Ve AT R £ s T
PE 1, BRI G b X+ R Ak 5 200 45 2
Ly il 249/ 4 A A A e A B R R, 45 o,
ERVR FE S IM SAM KRR 2R BT RRAIG/ N2 1
Fe RN A I MEA AR R 2 B R Y ATTE

WA B 2024-12-17
E&WA:

XERS: 1674 — 7054(2026)02 — 0165 — 10
TA R, B, B8, 55 BB AR A B 7L i R A S  [T]. #e A AR (h
P ), 2026, 17(2): 165—174.  DOIL: 10.15886/j.cnki.rdswxb.20240185 CSTR: 32425.14 j.cnki.

FEY)ERRE 7 AR T R & B9 TAE, (HAR 2 S
MR I (Hevea brasiliensis ) JFL7 5 MBE L
R AR B AR A HGE . R R KBRS
J& ZAEHETRR, HAE P2 I ROz T %L,
RO M H R AT A, R E S SRS e, L,
BRI BA S 2T A" R R
TE T RN BT HB [X, X B 3B [X ) - 338 H pH 48
I bR AR v B e, DR AR e A A 25 5 32 B
H7EE . Nguyen 2 WF5T &I, T3 Sk EEAL
PSR T e S ECORIAR I AE 7 TR By H ]
o ARG AT AR IR TR R bt ‘;@Fﬁ
AR I 5T T AR W X AR R B AR K B R, 4

fEEIHHY: 2025-02—-16
W E B ARELFEL 4T H (421RC753); W #H RO Bl B FEARBMI L 55 2% £ 301 (1630022022014 ) ; [FH 5

RIGIE =M AN R (CARS33-ZP 1) [HIK A Sk BR2A 5L 41 30T H (31670633 )
"E—EE . ERH(2000—), 2, MR R E R AOMEBE 2022 AT AE . E-mail: 2290112582@qq.com

EEEE
(1977, B, iR R

XIFFL(1975—), B, #d% . WF5E 5 1) S EY) stk i o
o WFREDT ) ARG S A AR . E-mail: an-f@163.com

E-mail: jiangxilaobiao@163.com


mailto:2290112582@qq.com
mailto:jiangxilaobiao@163.com
mailto:an-f@163.com

166 PEEMFIR (PR ) J. Trop. Biol.

2026 4F

RI, BRG I  T AT R0, A i A
B R GEBIA | AR BB TR e
HADEAHE R TR RRFKET MBI
oo — ok, M SMHHE T MR, 4
TR R AR B MSP B, I i ix e 4] 21 AR
TRIER RN ZE | T AR, B R Y
I, MR 5 bR R 2N, Feh R R L
b bR SRR 22, 3k 1t W Rt B D B3 i
i K B R EEE N SR, i i e A
XIAG RS J L™ B | V™ JBE RE ) AL B KA
R M) R R DL ARG o AR AR AR R A
Yy, 5 B 7 ~ 8 45 AT BT IR IR, TH R
PR AR 2R 0 B TR I R o IR, AR
BIF 5 X AG e A <81 T e A ) e B8 ) S P 50 0 R
FRADLAN [a] e JB2 B 30, e ied BB A [] e B8 8 Ak
X FL i AR S T i Bk
BB ORI BRI L ) | 7 AR DG S K (U 35
i JOHLBE S R SRR TS R pH) M AL B K
TR DL T, L e 1A el - S 1 1 5 0P B R o
PRI A A H S RE JT RS2, 5 A Ry X PR3
DRI B RIS A = PR B

1 RS

11w AR R S A T S A e Y
[ B Ol B 24 e i 50 3 6 BA 6903 A 37 it
170 WAL T 2002 422 4, 2009 4FFFFH, B
i FOA A 7-33-97°, FEIZAH S R AR R
BRI — | WM —3 R SEL . TEAE R
i R L B T HE A IE R B A R 30 AR AT AR
AL, Bf A2 3 d1 J1(1/283d) .

1.2 BIESRAEAE  ARYEE T A
], K 3 56 AR BB 43 6 4l Hod TO AR 4tk
pH7.0, T1 KM 4K pH4.2, ¥ Jy X% 4 ; T2 ~ T5 43
W14 50, 100, 200 1 400 mmol-L™" iy &4 1k 58 1%
W, pH 90 4.2; BB S AR 5 B, 18T
TR AT e X /INX AR R i 22 4 T7, W45 X
HIEHEAARTE TR E 25 BE, SR E
& BT 2 em BB IR B3R TO ~ TS % 20 mL
J&, B3 REN T, #EEH 10 T, 4y i E R FL
1.3 HERERRBMEFE ) B E I 25
HE L, FH 2 f D it A R AR R HE A AR

14 TREEMNERZE HETRKFERIS g
JEFLFEE IR ML, I A D VFRFL R 5 % BYTK
Pl T2 S A 7 5 [, 5 1 A e e K b, A 80 °C
MAEPEEEE (WD RE TR TREE (%) .
1.5 FTREEMNERZE #Eid TR E=KRI
B < TS AR TR T

1.6 HRKMKRIABEEXSHHNUNERZE K
¥ pH H pH i+, B & it H DTNB 250 i ik
A U1, AR SR P A ) o 0, TE AL
R FHARMREL vkl e U, 6 3 7 i R T
WA TN , B AR 245 5 (BD) 275 3¢
RS 5 A T I o

1.7 EEEERNGEIT SRR EER=CRMk
BT ARRE) x100%,  FE 7 5390 2 BESCHR [19] 19
Fid, B0 EHB) . 1 BB K E/NT 2 cm) .,
2K E R 2em BELKER 1/4), 3%
(BE K BE BN FE 1/4 2 2/4) . 4 LK
FE R EI KR 2/4 T 3/4) . 5 H(BE R KN E
LB 3/4 DL L), R CRE SR 0, 1,
2.3.4.5,

1.8 BITEHESSEMNNE SR ETEMH
F N A AL S A IR & (CeBC0205)
AT, AR T 2 Ui S

19 REERLEBESSZITHH BT
Microsoft Excel 2010 H 4% B 122 5], fifi | DPS #k
{1 Tukey 5 HEF T 5347

2 HERELSWH

2.1 EEARSGRELEMKIASENTFRZE
BIBS0E  AHFSE LN 45 BRAZ M b 6 Bk 7E
2 J1JE A BE R B, O Bk HE I i D, R Ak R
30 HRIEAT B B A I AR WA R, BEAIL
J3H TO ~ T5 3 6 21, FFARSEIE R ¥ 2 J), Wik
AT 4 0 HER SRR HEAT H A (] 1) AT AT, TO ~
TS 25 /N RIS A BT R 4 7 s 2L ARG
FE5(E 1-A, P<0.05), UiHH B vE 45 1 W7 1E %
AREMT, ANIRIH I BIHER E I FEAHH

R T WRGEAS [ 45 e J Ak 0ol J AR L K 3
S, A T AR FR S ORTRI 4L 10 T AR AR, 25 R
HR, TO-T5 AREFLEAFaAT g 2E (& 1-B—
C, P<0.05), Ui B FR AL AN 25 52 M 30 i) b HE R 1
o MBFIE AR I aa Jo HE S B 0 AR fb R 3, Ak 3



AR A B A IO AR I L S A B R

167

T‘E 700 r AT L -
g% 650 | Total latex yield of 4 tapping EDZ
< a a '?‘5 23
2 £ 600 z 52
t’B a Lo
R E 550t a x g
z = = o 1
= 2 500 | =2
o : = E
™ 2 450 | -
g : & =

= 400 - - L

= TO TI T2 T3 T4 TS 3
A Kb ¥ Treatment C

1071 S HERE AT -
i 2300 rTotal latex volume of 10 tapping ?E;,
) jﬁ a o
E 2 1800Fa £ &
= 3 a 4 K E
g3 s
£ > 1300 =51
23 o
=S =
52w 3L
S U B @ >
TO T1 T2 T3 T4 T5 fj
B AL P Treatment D

ENELGE UEE iR S i
The dry rubber yield in different treatment periods
80

60

N
SN

FNN

BRI
o
3

RN

~
=

P
&

33
(=]

BT TR /g

rubber yield of a tapping/g

AR

RN

TO T1
E O M Early

T2 T3
& 1Middle

T4 TS5
R &M Late

Dry

50

00

50

00

50

AN b PR S ) HE IR AR

Latex volume in different periods

T4 T5

0O AALLHRf Untreated @ F i Early @ H#iMiddle B 5 Late

250

200

ANFIAE PRZE B HEBAATR

Latex volume in different treatment

50 ar
A
00 §§:§ 7
N g2
5o LLEN N ] P N
KRALPRE} Untreated A3 Early  HiiMiddle 5l Late
OTo @TI ST2 OT3 BT4 OTS

N eI R o S i
The dry rubber yield in different treatment groups
80 a g,

abababab b

(=)
(=]

R
X

XX
pyag
R

~
=

3
RRIXZ
RS
RRLS

,‘,,
BN
R

s
%
2926

%
o
0%

[
(=]

%
X
&

%
%

ols
%
°09%

1Tl g

Dry rubber yield of a tapping/g

e

%%
o¥s
R
XX
25
202!

o)

3o
%2
b

2] R

rRrigMiddle JrilLate
@BT2 BT3 BT4 BT

(=]

FHAEarly

F aTo aT1

A GEERAT 4 T1R) SIFLARR; BARES 10 JTRERFLAR; C. [a]—Fhib B[] b BRI 04 T A EFLAR AR B9 LE A
D. [l —4b P A [ Ak BRIA] B HES AR A L4 B[] — b B ) Ak BRI ST ™ i LU 4S5 F. i) —Ab BRI

N [ Ak B ] i B LA

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
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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
b YUSZ A= % TPD rate/%
Treatment — 5g1y)  4527) W31 SR4J] HiSJ) 0 ieJ] SRTJI Hi8J) U1 AR10J]
TO 0 0 0 0 0 0 0 0 0 0
Tl 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
T5 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
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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, 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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