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Abstract: The quality and performance of natural rubber (NR) are closely related to Hevea brasiliensis (rubber tree)
varieties, tapping systems, seasonal variation and phenology etc. In order to uncover the annual change rules from April
to December of NR qualities among different rubber tree varieties, we investigated the NR qualities from five clones
including PR 107, RRIM 600, Reyan 917, Reyan 73397 and Reyan 879 cultivated in Danzhon of Hainan, China, and
analysed the vulcanization characteristics and the mechanical properties of the vulcanized NR prepared from the latex
harvested in May. The results showed that the mooney viscosity, protein percentage, volatile percentage, Wallace plas-
ticity (Py) and plasticity retention index (PRI) presented a downward or upward trend in an annual tapping cycle from
April to December, which indicates that the NR quality parameters are affected by both genotypes and environmental
factors such as weather and sunshine etc. The protein percentage in NR from the latex of the four rubber tree clones was
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more than 3.0% in December. The cure characteristics of NR from Reyan 917 were totally different from those of the
other four rubber trees. Under the same tapping system of S/2 d/3, the tensile strength and the elongation at break of the
vulcanized rubber from Reyan 879 was the smallest compared with the other four clones. The results would contribute

to instructing the new variety breeding and rubber production on the one hand, and to providing scientific supports for

high-performance NR manufacturing on the other hand.
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Tab. 1 Annual variations of average size of the rubber particles from five rubber tree clones

HifE Particle size/um

LES A
Clone 4 H 5H 6 H 7H 8 H 9H 10 A 1A 12 A Mean+SD
Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
PR107 1.17 1.07 1.07 1.11 1.09 1.02 1.01 0.99 0.96 1.05+0.06"
RRIM600 0.98 0.94 0.97 1.04 0.99 0.98 0.98 0.96 0.96 0.98+0.03°
A 917 1.14 1.14 0.89 0.88 0.93 0.96 0.98 0.94 0.94 0.98+0.10°
T 73397 1.18 1.05 1.20 1.06 1.06 1.12 1.04 0.96 0.92 1.07+0.09*
AT 879 0.98 0.99 0.99 0.99 1.06 0.98 0.96 0.96 0.98 0.99+0.03*

T WS ARG 5 R m A B 22 58 B2 (P>0.05)
Note: Same lowercase letters after the same column of data indicate no significant difference (P>0.05).
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Tab. 2 Annual variations of the mooney viscosity from five rubber tree clones
"1 FH B Mooney viscosity
ES X
Clone 4 H 5H 6 H 7H 8 H 9H 10 A 1A 121 MeanSD
Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
PR107 69 70 73.5 74.3 72.3 70.7 68 72 67.5 70.8+2.4°
RRIM600 70 67 71.7 68 67.3 65.3 54.7 63.7 58 65.145.5°
A 917 64 64 64.3 70.3 58.7 53 54.7 60.7 57 60.7+5.5°
A 73397 51 57 61.3 66 62.3 65 60.7 63 54 60.0+5.0°
AT 879 70 67 57 62 69.3 55.7 52 55 54 60.2+7.0°
H: FPVEEE AR/ NG TR R AR B 225 7 3 (P<0.05) .
Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Tab. 3 Annual variations of the impurity contents from five rubber tree clones
Z& Jfi &5 & Impurity content/%

IS akalibeuil e ’ FHy{H
Clone 4 H 5 H 6 H 7H 8 H 9 H 10 A 1A 12 A Mean=SD
Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

PR107 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01+0.004"
RRIM600 0.01 0.01 0.02 0.01 0.01 0.02 0.01 0.01 0.01 0.01+0.004"
A 917 0.01 0.01 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01+0.005"
HAF 73397 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01+0.003°
AT 879 0.01 0.01 0.02 0.01 0.02 0.01 0.02 0.01 0.01 0.01+0.005*

T FF B E AR R NG 5B R R AL R 22 SR 2 (P>0.05)

Note: Same lowercase letters after the same column of data indicate no significant difference (P>0.05).
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Tab. 4 Annual variations of the ash content from five rubber tree clones

K43 B Ash content/%

(LES F¥E
Clone 4 H 5H 6 7H 8 A 9H 104 11 A 121 Mean+SD
Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec
PR107 0.23 0.25 0.20 0.20 0.20 0.20 0.20 0.22 0.22 0.22+0.02°
RRIM600 0.28 0.28 0.20 0.20 0.20 0.17 0.21 0.24 0.20 0.22+0.04°
T 917 0.30 0.23 0.17 0.20 0.19 0.18 0.22 0.21 0.20 0.21+0.04°
A 73397 0.43 0.30 0.33 0.33 0.36 0.35 0.28 0.28 0.28 0.33+0.05"
A 879 0.21 0.18 0.15 0.23 0.19 0.18 0.23 0.22 0.24 0.20+0.03°

T WS AR/ NE S B m A B 22 52 2% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Tab. 5 Annual variations of the nitrogen content from five rubber tree clones
nz A & Nitrogen content/% Ty
Clone 4 1 5H 6 J1 71 8 A 9 A 10 H 11 H 12 A Mean+SD
Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

PR107 0.37 0.38 0.40 0.40 0.40 0.40 0.38 0.42 0.46 0.40+0.02°
RRIM600 0.43 0.42 0.40 0.40 0.41 0.47 0.49 0.53 0.57 0.46+0.06™
#F 917 0.36 0.38 0.40 0.40 0.46 0.43 0.46 0.48 0.51 0.43+0.05™
At 73397 0.46 0.44 0.40 0.40 0.41 0.43 0.45 0.49 0.59 0.45+0.06™
AT 879 0.37 0.40 0.50 0.50 0.47 0.49 0.55 0.57 0.58 0.49+0.07°

T FFERE A R /NG 55378 Ab B R 22 5 3% (P<0.05) .

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Tab. 6 Annual variations of the volatile content from five rubber tree clones

155 W)& & Volatile content/%

LS FHMH
Clone 4 A 54 6 H 7H 8 H 9H 10 A 11 A 12 A MeantSD
Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
PR107 0.58 0.61 0.60 0.53 0.42 0.54 0.42 0.42 0.34 0.50+0.10™
RRIM 600 0.75 0.71 0.47 0.37 0.42 0.43 0.43 0.41 0.40 0.49+0.14™
A 917 0.59 0.56 0.43 0.43 0.41 0.45 0.46 0.39 0.37 0.45+0.07"
A 73397 0.80 0.78 0.63 0.63 0.45 0.70 0.49 0.52 0.47 0.61+0.13*
A 879 0.66 0.53 0.50 0.47 0.39 0.43 0.40 0.43 0.43 0.47+0.08°

T FSEER G AN 5 B3R m A PR 22 5 3% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Tab. 7 Annual variations of the Wallace plasticity (Py) from five rubber tree clones
) Po
E FHE
Clone 4 H 5A 61 7A 8 A 9A 10 /1 11 A 12 Mean+SD
Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
PR107 35.5 36.0 34.5 35.3 35.0 38.3 39.3 37.0 36.0 36.3£1.6°
RRIM600 33.0 33.5 34.0 32.0 33.3 34.7 30.0 30.7 32.0 32.6+1.5°
BT 917 29.5 31.0 29.7 31.0 26.7 26.7 30.0 31.7 31.0 29.741.9¢
AT 73397 25.0 28.5 27.7 29.0 30.0 34.7 32.0 33.0 28.5 29.843.0°
A 879 31.0 31.0 25.0 26.3 29.7 26.7 24.0 27.5 283 27.742.5°

T RSB E A R /NG 55 2R Ab B R] 22 5 2 (P<0.05

) o

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Tab. 8 Annual variations of the plasticity retention index (PRI) from five rubber tree clones

PRI
fi 25 TH44
Clone 4 H 5H 6 H 7H 8 H 9H 10 A 1A 12A Mean+SD
Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
PR107 87.5 87.5 85.5 85.3 86.7 94.7 91.3 102.3 104 91.6+7.2°
RRIM600 92.5 92.5 93.3 94.3 95 100 103 109.3 107.5 98.6+6.6™
A 917 85 89 96 88 109 116 106.7 113.7 113 101.8+12.3%
AT 73397 98 98.5 99.3 95.3 100.3 98 106.3 108.3 123 103.0+8.6"
AT 879 82.5 92 111 98 99 116 126.7 119.5 121 107.3+15.0°

T SRS ARG 5B n A A 22 5 3% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).

RO RER 5 IR A IR R B A

Tab. 9 Analysis on the cure characteristics of the compounded rubbers from five rubber tree clones

i % Clone TS,/min TS,/min To/min Too/min Mu/(dN-m) M./(dN-m) My-Mr/(dN-m)
PR107 2.68 5.63 1.43 17.57 4.65 0.92 3.73
RRIM600 2.80 6.20 1.35 18.35 4.6 1.03 3.57
AT 917 4.03 8.95 1.88 20.27 4.17 0.98 3.19
F 73397 2.62 5.20 1.45 17.05 4.68 0.79 3.89
AE 879 3.43 7.77 1.57 19.25 4.35 1.04 3.31
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Tab. 10  Analysis on the mechanical properties of the vulcanized rubbers from five rubber tree clones
A RIS LA L 100%5E R 7 200%5E I 1 300%5E i 1 ) ELEATY S TR B 2
Clon\e Elongation at Tensile Modulus at Modulus at Modulus at Tear strength Shore hard-
break/% strength/MPa 100%/MPa 200%/MPa 300%/MPa J(KN-m™) ness
PR107 760 22.59 0.77 1.20 1.78 28.49 37.0
RRIM600 754 20.94 0.76 1.19 1.76 28.49 37.0
HHF 917 732 19.61 0.74 1.14 1.72 26.24 36.0
AF 73397 794 21.50 0.70 1.20 1.70 27.50 37.0
AT 879 657 16.95 0.72 1.15 1.73 27.89 36.0
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