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Response of rubber trees to ethylene stimulation during the three
consecutive years
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ABSTRACT: The response of rubber trees to ethylene stimulation (RRIMFLOW, LET, Double Tex, ethephon ap-
plication and conventional tapping system were investigated over three consecutive years of the study. The results
showed that the rubbers in the ethylene stimulation treatments provided higher latex yield/tree/tapping than those of
ethephon application and conventional tapping system. In comparison, among all treatments, rubber trees with the
RRIMFLOW tended to give the highest yield per tree per tapping. There was no significant difference in latex yield
between Double Tex and LET stimulation. However, sucrose content and total solids content were reduced in ethylene
stimulated — trees, while inorganic phosphorus content was increased particularly with the highest in RRIMFLOW
system. The tapping panel dryness was observed in the ethylene gas stimulated — trees, the LET stimulation revealed
the highest tapping panel dryness (18.5%).
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Table 1 Average cup lump yields (g/t/t) of rubber trees in the all treatments during 2010 — 2012.

Treatments Average cup lump vyield (g/t/t)

2010" 2011" 2012" Average"
T1 : S/3U d1 2d/3 52.04cd 68.55b 63.73c 46.43c
T2 : S/8U d3 45.54d 68.11b 83.96¢ 45.36¢
T3 : S/8U d3.ETG99% RRIMFLOW - 50 - 36/y (9d) 137.70a 201.30a 207.00a 134.80a
T4 : S/8U d3. ETG60%LET - 40 - 48/y (6d) 114.90b 157.90a 152.60b 106.80b
T5 : S/8U d3.ETG99% Double Tex - 60 - 36/y (9d) 106.6b 188.00a 167.50b 106.10b
T6 : S/8U d3. ET5% Pa 1(2) 12/y (m) 63.53c 74.21b 94.85¢c 55.68c
F-test - o - *x
C.V. (%) 21.67 40.27 28.08 22.26

"' Means with different letters in the same column indicate significant difference at P < 0.01, DMRT.
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Table 2 Average of sucrose content of rubber trees in the all treatments during 2010 — 2012.
Treatments Sucrose content (mM L™)
2010" 2011" 2012" Average”
T1:S/3U d1 2d/3 11.98bc 9.04a 8.25b 10.43b
T2 :S/8U d3 15.48a 12.26a 11.55a 13.64a
T3 : S/8U d3.ETG99% RRIMFLOW - 50 - 36/y (9d) 9.98¢ 9.56a 6.81b 8.78b
T4 : S/8U d3. ETGB0%LET - 40 - 48/y (6d) 13.86ab 8.80ab 6.78b 10.69b
T5: 8/8U d3.ETG99% Double Tex - 60 - 36/y (9d) 13.65ab 4.03b 6.82b 9.45b
T6 : S/8U d3. ET5% Pa 1(2) 12/y (m) 14.15ab 11.14a 7.91b 11.71ab
F-test . o . *
C.V. (%) 13.30 25.68 16.03 19.09

"' Means with different letters in the same column indicate significant difference at P < 0.01, DMRT.

2 Means with different letters in the same column indicate significant difference at P < 0.05, DMRT.
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Table 3 Average of inorganic phosphorus content of rubber trees in the all treatments during 2010 — 2012.

Treatments Inorganic phosphorus content (mM L™
2010" 20117 20127 Average”
T1:S/3U d12d/3 9.65 7.83c 9.12c 8.50c
T2 :8/8U d3 10.25 9.00c 9.92c 10.15bc
T3 :S/8U d3.ETG99% RRIMFLOW - 50 - 36/y (9d) 11.93 18.14a 21.02a 15.67a
T4 : S/8U d3. ETG60%LET - 40 - 48/y (6d) 9.17 13.99abc 15.65b 12.62abc
T5: S/8U d3.ETG99% Double Tex - 60 - 36/y (9d) 10.66 17.75ab 18.93ab 14.75ab
T6 : S/8U d3. ET5% Pa 1(2) 12/y (m) 10.98 9.95bc 11.08c 11.01abc
F-test ns > > *
C.V. (%) 29.80 28.81 14.33 21.11

"non significant difference

? Means with different letters in the same column indicate significant difference at P < 0.01, DMRT.
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Table 4 Average of thiol content of rubber trees in the all treatments during 2010 — 2012.

Treatments Thiol content (mM L™)
2010" 2011" 2012" Average"

T1:S/3U d12d/3 0.38 0.40 0.38 0.38
T2 :8/8U d3 0.46 0.47 0.35 0.43
T3 :S/8U d3.ETG99% RRIMFLOW - 50 - 36/y (9d) 0.46 0.44 0.46 0.46
T4 : S/8U d3. ETG60%LET - 40 - 48/y (6d) 0.42 0.58 0.37 0.45
T5: S/8U d3.ETG99% Double Tex - 60 - 36/y (9d) 0.41 0.50 0.43 0.44
T6 : S/8U d3. ET5% Pa 1(2) 12/y (m) 0.44 0.52 0.38 0.45
F-test ns ns ns ns

V. (%) 20.26 27.34 13.70 11.99

"non significant difference
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Table 5 Average of total solid content of rubber trees in the all treatments during 2010 — 2012.

Treatments Total solid content (%)

2010" 2011" 2012" Average"
T1:S/3U d12d/3 39.31bc 46.94b 48.40a 43.50a
T2 :8/8U d3 43.38a 48.49ab 47.35a 45.73a
T3 :S/8U d3.ETG99% RRIMFLOW - 50 - 36/y (9d) 33.40d 40.34c 42.07b 37.85b
T4 : S/8U d3. ETG60%LET - 40 - 48/y (6d) 40.09abc 47.59b 47.13a 43.84a
T5: S/8U d3.ETG99% Double Tex - 60 - 36/y (9d) 38.85¢c 45.42b 45.04ab 42.33ab
T6 : S/8U d3. ET5% Pa 1(2) 12/y (m) 42.06ab 52.66a 47.24a 46.11a
F-test . o o ok
C.V. (%) 4.04 4.98 3.82 6.50

2 Means with different letters in the same column indicate significant difference at P < 0.01, DMRT.
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Figure 1 Tapping panel dryness (%) in the all treatments during 2010-2012.

agu
nsldufaeniauynszuuludos 3 Ysietles
danalvisue WHkanAnLadL/FAT NIngandinig
Iendneu warszuunanlng seuy RRIMFLOW
Huwnltuliinananient/fuy/aT n3ngegn dounns
1ds20u0 LET uay Double Tex Tinananiaae/fiu/
1// = 1 1 o Y & aa o ¥
A%e n3alauansneiu nslduiaiansauinl
ea o ¥ o

AUANTAN19ETsINE1eei1g1giasunasly

= = o o = a a
WanFsunauiunisldszuunsauuulnd dAna
ildsunaiinagiasawardiuineesuds
Manuaanas B uatuvsdviaanaiainuau lng

BNIZNNT T LUNTALLIL RRIMFLOW &13N9013A%
ualednian nslduiaeniaunnszuulidnase
n7lasunlasreafunnslanns wadanalisiu
= A £ 4 1 73
g9inIsLanseInIslaanuiegeandinisldssuy
nradnA Ineaniznnsldssuy LET dana limueng
Hnsuansaniailaenuiivgeqn 18.5%

LANATA9DY

TasanisdndadeAfenaziingg, 2543, e unNTAe
13241 2543. AMENTNENIEITNTNR NU1ANNAE
AIIANUATUNT, A91AN.

wignd faTugunsnd, 5310m F@Raade, Yas 2edneg,



450

neatinag Bevdminge wazgaus udfumilew. 2542,
fladui@assianisnszfuniafinenislaenudaly
£9W97. PIENIUNITIRL NTNATINITNTAT NTLNTN
NEATUALANNTDL, NTINNCL,

wiend suTugsned, 35 Sauned, un1039ns TR,
n3sinag Bedmuga, yes Wnsing uazanid A
nAa. 2546. M3 ldmafiansdaziadszynniantiinig
£174. TIENUNNTAAE ANNTUARRILNN NINATINTTINEAT
NIENTIINHATULATAUNTOL, NTINN.

soudel maAnn. 2553, nanisananananenaulAunely.
289197, 31: 19-27.

Pabi! @ﬁﬁﬂﬁg@ wazailu 8auMed. 2556. NAIBINTIU
FatNaENAnReaIARIMTUATAIALTZNALINNY
Foailurneng. wrwnems. 41: 13-20.

annTuAdBeng. 25540, Auuztiniugenstl 2554, : naw
ATINNINEAT NITNININHATLAZAUNTDL, NN,

#0119, 25549, AMLUEENNNTRLINEIHARARYN
14T 2554. NINFTINTINHAT NTENTIUNBATUAL
AUNTOL, NTINNe.

andioud ana, Busaiaw Ba0, 3w ndwlean wazase s
wuesgu. 2553. tasan1Inazaanisld RRIMFLOW,
LET, Double Tex uaz Ethephon Niluasaniaiia
HANARUN LA ZATIIN U luN9Rug RRIM
600: nrclAnEn ludandnaaan: AN TANERT
AMENINAINIFITNTNF NUNINUIAUAVRUATUNS,
A9UAN.

Chantuma, P., R. Lacote, A. Leconte, and E. Gohet. 2011.
An innovative tapping system, the double cut a | -
ternative, to improve the yield of Hevea brasiliensis
in Thai rubber plantations. Field Crop Res. 121:
416-422.

Doungmusik, A., and S. Sdoodee. 2012. Enhancing the
latex productivity of Hevea brasiliensis clone RRIM
600 using ethylene stimulation. J. Agr. Tech. 6:
2033-2042.

Eliathe, E. A. A., K. Edmond, O. Mathurin, L. Y. Justin, N. A.
S. Pierre, D. Kouadio, and S. Abdourahamane. 2012.
Detection of Hevea brasilensis clones yield potential
and susceptibility to tapping panel dryness in Cote
d’lvoire using the 32 and 35 KDa lutoidic proteins.
Afr. J. Biotechnol. 44: 10200-10206.

Jetro, N. N., and G. M. Simon. 2007. Effects of 2-chloro-
ethylphosphonic acid formulations as yield stimulants
of Hevea brasiliensis. Afr. J. Biotechnol. 6: 523-528.

Lacote, R., O. Gabla, S. Obouayeba, J. M. Eschbach,
F.Rivano, K. Dian, and E. Gohet. 2010. Long-term
effect of ethylene stimulation on yield of rubber
trees is linked to latex cell biochemistry. Field Crop
Res.115: 94-98.

WNULNERS 43 (3) 1 (2558).

Mak, S., S. Chinsathit, A. Pookpakdi, and P. Kasemsap.
2008. The effect of fertilizer and irrigation on vyield
and quality of rubber (Hevea brasiliensis) grown in
Chanthaburi province of Thailand. Kasetsart J. (Nat.
Sci.). 42: 226-237.

Obouayeba, S., L. F. Coulibaly, E. Gohet, T. N.Yao, and
S. Ake. 2009. Effect of tapping systems and height
of tapping opening on clone PB 235 agronomic
parameters and it's susceptibility to tapping panel
dryness in south-east of Cote d'Ivoire. J. Appl. Biosci.
24:1535-1542.

Obouayeba, S., E. F. Soumahin, K. M. Okoma, E. B.
N'Guessan, R. Lacote, L. F. Coulibaly, and s. Ake.
2011. Relationship between the Tapping cut length
and the parameters of vegetative growth and rubber
yield of Hevea brasiliensis clones GT 1 and PB 235
in southwestern Cote d’lvoire. J. Crop Sci. 2: 27-44.

Sainoi, T., and S. Sdoodee. 2012. The impact of ethylene
gas application on young-tapping rubber trees. J.
Agr. Tech. 4: 1497-1507.

She, F., D. Zhu, L. Kong, J. Wang, F. An, and W. Lin.
2013. Ultrasound-assisted tapping of latex from Para
rubber tree Hevea brasiliensis. Ind. Crop Prod. 50:
803-808.

Soumahin, E. F., S. Obouayeba, K. E. Dick, D. O. Dogbo,
and A. P. Anno. 2010. Low intensity tapping systems
applied to clone PR 107 of Hevea brasiliensis (Muell.
Arg.): Results of 21 years of exploitation in South-
eastern Cote d’lvoire. Afr. J. Plant Sci. 4: 145-153.

Tang, C., D. Huang, J. Yang, S.Liu, S. Sakr, H. Li, Y. Zhou,
and Y. Qin. 2010. The sucrose transporter HbSUT3
plays an active role in sucrose loading to laticifer
and rubber productivity in exploited trees of Hevea
brasiliensis (para rubber tree). Plant Cell Environ.
33:1708-1720.

Traore, M. S., M. Diarrassouba, K. M. Okoma, K. E. Dick,
E. F. Soumahin, L. F. Coulibaly, and s. Obouayeba.
2011. Long-term effect of different annual frequen-
cies of ethylene stimulation on rubber productivity
of clone GT 1 of Hevea brasiliensis (Muell. Arg.) in
South East of Cote d’lvoire. Agric. Biol. J. N. Am. 8:
1251 -1260.

Tungngoen, K., U. Viboonjun, P. Kongsawadworakul, M.
Katsuhara, J. L. Julien, S. Sakr, H. Chrestin, and J.
Narangajavana. 2011. Hormonal treatment of the
bark of rubber trees (Hevea brasiliensis) increases
latex yield through latex dilution in relation with the
differential expression of two aquaporin genes. J.
Plant Physiol. 168: 253-262.



