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Design and Experimental Study of Litchi Flexible Thinning Mechanism

LI Jun, LU Huazhong, YANG Zhou, ZHENG Shunyuan
(College of Engineering,South China Agricultural University , Guangzhou 510642 , China)

Abstract: To achieve effective operation of litchi mechanized bloom thinning, a novel flexible thinning
mechanism was developed. By implementing the experimental studies on different treatment methods, it
was concluded that the speed and spacing of plastic string both had a significant influence on the thinning
time and the rate of thinning flower. No significant differences were found in terms of the fruit-set quanti-
ty, fruit mass and fruit size. The thinning time was inversely and positive proportional to the rotational
speed of plastic string and space separately, while the flower thinning rate was positive and inversely pro-
portional to the rotational speed of plastic string and space separately. With different mechanical thinning
treatments, the fruit mass and fruit size significantly increased along with fruit size and fruit shape index
were relatively consistent compared to the control, which the fruit size difference was large. The mean

fruit mass and fruit set quantity per cluster had a negative correlation.
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Fig. 1  Structure of flexible thinning device mechanism
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Fig.2 Speed setting circuit
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Tab.1 Comparison of flower thinning time for different
treatments ( Method 1)
fha Bt _ ﬁ?ﬁ
it/ s 8 5 R A P i8]/ %
Tl 722.7 +88.6a 12.3 —_—
T2 78.8 £7.9b 10.0 89.1
T3 25.5+2.7c 10.5 96.5
T4 30.9 +3.1c 10.1 95.7
TS5 29.9 +2.4c 8.2 95.9
T6 24.9 £2.5¢ 10.2 96.6
T7 28.1+2.4c 8.5 96.1
T8 29.2 +2.8¢ 9.5 96.0
T9 19.5£2.2¢ 11.3 97.3
T10 21.4 +2.5¢ 11.6 97.0
T11 23.5+2.7c 11.7 96.7
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Tab.2 Comparison of flower removal and fruit set for dif-
ferent treatments ( Method 2)

i FRAER/ BiAEA/ LS 17
(% -#) % 4

CK 2604.9 +£316.5a — 12.62 +2.55a
Tl 1466.2+133.0c 43.7+5.1c¢ 8.12 +1.69b
T2 1775.6+132.7b 31.8 +5.1b 8.28 +1.10b
T3 1610.0+179.0bc 38.2 +6.9bc 9.33£1.19b
T4 1697.2 £156.4bc  34.8 +6.0be 9.62 +1.60b
T5 1703.4+113.4bc 34.6 +4.4bc 8.23 +1.15b
T6 1541.6+127.5¢ 40.8 +4.9¢ 9.23 £1.26b
T7 1563.4+168.9¢c 40.0+6.5¢ 9.41 £1.13b
T8 1586.7+118.6bc 39.1 +4.6bc 9.03 £1.34b
T9 1431.9+114.4c 45.0+4.4c 8.22 +1.59b
TI0 1446.7 £125.1c¢  44.5 +4.8¢ 8.53 +1.26b
Ti1 1516.7 +230.1c  41.8 +8.8¢ 8.88 £1.08b
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Fig.4 Regression analysis of the relationship between flower re-

moval and rotational speed
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Fig.5 Regression analysis of the relationship between flower re-

moval and spacing size
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Tab.3 Comparison of fruit mass and fruit size for different
treatment ( Method 2)

AeER HURBRY/g HME/mm BER/mm 42/ mm
CK 17.5+6.0 30.8+3.2 33.3+3.3 30.9%3.5
T1 21.1+£2.2 34.3x1.5 34.6+1.7 33.2+1.5
T2 21.0+£2.7 32.6+2.1 35.3+2.3 32.5+2.4
T3  20.3+2.5 34.2+x1.0 35.0+1.4 32.2x1.7
T4 20.0+2.4 33.9+0.8 33.8+2.5 32.1x1.4
5  22.8+2.4 34.0+£2.0 35.9+1.5 33.7x1.6
T6  20.5+2.6 32.8+x1.9 34.7+2.7 32.5+2.2
T7  20.1+£2.8 32.5+1.7 34.8+2.4 32.4+2.5
T8 22.1+2.9 34.4+1.0 35.7+1.5 33.5x2.0
9 23.2+2.2 33.6+2.1 36.4+2.6 33.2+2.3
T1I0 22.4+3.0 34.6+2.9 36.0+2.5 33.8x2.2
T11  22.4+2.1 34.1+2.2 36.0+2.3 33.9+2.7
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Fig.6 Regression analysis of the relationship between mean fruit

mass and fruit set quantity
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