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Abstract: Rubber particles are important components in latex, and have important effects on latex stability, rubber bio-
synthesis and processing properties. However, the difference of rubber particle size and distribution among different
germplasms and the annual changes have not been systematically studied. In this study, 486 wild and cultivated Hevea
germplasm planted in National Rubber Germplasm Respository were selected, and the latex were collected monthly
during the tapping period from 2020 to 2021. The average diameter (Da), intermediate diameter (Di), intermediate di-
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ameter/average diameter (Di/Da), particle size<<0.259 pm frequency and particle size<<0.197 um frequency of rubber
particles were analyzed and studied. Da varied from 0.313 pm to 0.439 um, and the coefficient of variation (CV) was
0.008-0.206. Di varied 0.209-0.366 um, and the CV was 0.009-0.235. Di/Da varied 58.3%-84.9%, and the CV was
0.015-0.123. particle size<<0.259 pm frequency varied 31.1%-61.8%, and the CV was 0.013-0.322; particle size<s
0.197 um frequency varied 17.6%-46.4%, and the CV was 0.018-0.588. The five indexes showed significant differences
among germplasm, which were suitable to be latex characteristic index. The correlation analysis of the five indexes
showed that the correlation coefficient of Di and Da was 0.781; The correlation coefficient of particle size<<0.259 um
frequency and particle size<<0.197 um frequency was 0.976; The correlation between Di and Di/Da was higher than that
of Da, and the correlation coefficient reached 0.814. Di was also more correlated with particle size<<0.259 um fre-
quency and particle size<<0.197 um frequency than Da, and the correlation coefficient reached 0.520 and 0.632, indi-
cating that Di had a stronger statistical significance. Annual changes of Da, Di and Di/Da showed some difference. Da
in June, July, August, October and December was not significant, and September and November were lower than other
months. Di was not significantly different in June, July, August, September, November and December, and just a little
lower in October. Di/Da had no significant difference in June, August and September, increased in November and De-
cember, but declined obviously in July and October. Da, Di, Di/Da, <0.259 pm frequency, <0.197 um frequency in
each month were all significantly correlated with the annual average. However, correlation coefficient were higher be-
tween alternate monthly measurements (June, August, October; July, September, November; August, October, Decem-
ber) and the annual average, reaching more than 0.850. That can be used for future rubber particle size testing.
Keywords: rubber particle; particle size; annual change
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Tab. 1 Annual change of Da and Di of rubber particles in 486 rubber germplasm
. FH#41% Da 14z Di H42/ 342 Di/Da
Momth TRIMhRER: B BERAN PHMchRMEE TR BREN PHMEREE  BE BRAN
Mean+SD/um Range/um Ccv Mean+SD/um Range/um cv Mean+SD/% Range/% Ccv
6 0.375+£0.030*  0.256~0.513 0.080 0.254+0.030*  0.165~0.379 0.117 67.7£5.3° 54.6~85.5 0.078
7 0.378+0.034*  0.297~0.511 0.090 0.250+0.034™  0.193~0.398 0.135 66.0£5.1° 54.4~86.1 0.077
8 0.376+0.034*  0.297~0.505 0.091 0.256+0.036*  0.195~0.405 0.140 67.9+5.5° 57.0~86.9 0.082
9 0.368+0.040°  0.285~0.529 0.108 0.251£0.039"  0.197~0.436 0.154 68.2+6.1*° 54.5~93.8 0.090
10 0.375+£0.033*  0.286~0.554 0.089 0.2460.032°  0.193~0.469 0.129 65.6£5.7° 50.9~95.2 0.087
11 0.368+0.040°  0.238~0.533 0.108 0.255+0.037*  0.166~0.430 0.145 69.2+5.8" 56.4~86.5 0.084
12 0.372+0.033*  0.290~0.547 0.087 0.259+0.035*  0.194~0.396 0.134 69.5+5.8" 56.4~86.1 0.084

*: FPIAFR/NEFRFRR2ZF B3 (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Tab. 2 Correlation coefficient between various indicators

ST TR PR hRATR HitE <0.197 pm AL < 0.259um BUE
Index Da Di Di/Da Particle size<<0.197 um frequency  Particle size <0.259 pum frequency
Da 1
Di 0.781" 1
Di/Da 0.213"  0.814” 1
BAR<0.197 um BiE  -0.2167  -0.6327 -0.777" 1
BifE <0259 ym BiE  -0.076  -0.520" -0.802" 0.976" 1

H TFRHEEAL (P<0.01),

Note: ~" indicates extremely significant correlation (P<0.01).

%3 Da. Di, Di/Da, HifZ<0.259 pm SAEFIHKIE <0.197 pm 5 E A BNEES £ EFHEBXDH
Tab. 3 Correlation analysis of Da, Di, Di/Da, particle size<<0.259 um and particle size<0.197 um frequency of
rubber particles test month and annual average

6. 8. 10 A 7. 9. 11 A°F¥ 8. 10, 12 ATV

ijf;:; ?u)j Zu)? iuﬁgj Sgeft. 1(())0)? #0)3 1[3(3? Average of Jun., Average of Jul.,, Average of Jun.,

Aug., Oct. Sept., Nov. Oct., Dec.

Da 0.715™ 0.653™ 0.560 0.574™ 0.716™ 0.626" 0.554™ 0.878" 0.883" 0.855"

Di 0.827" 0.712" 0.689" 0.717" 0.790™ 0.712" 0.658™ 0.917" 0.9217 0.911"

Di/Da 0.848"™ 0.805™ 0.779" 0.736™ 0.807" 0.677" 0.7217" 0.936" 0.923" 0.931"

12 <0.197 um  0.750" 0.687"" 0.650™ 0.692" 0.779 0.682" 0.620" 0.903" 0.904" 0.894™

i EE

Rif2<0259 um 0812 0.714™ 0.686™ 0.722" 0.796 0.719" 0.667" 0.918" 0.9217 0.911™

W

e TR EMSE (P<0.01),

Note: ™" indicates extremely significant correlation (P<0.01).
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