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‘ Design‘ of Mechine for Tea Bush Collar and Héavy.Pruhi*ng -

_ Summary
For obtain more economical and efficient implement for collar
and heavy pruning, the study of design on tea bush collar and
heavy pruning machine is hecessary. The purpose of this experi-

ment was designed an efficient and economical implement for-

collar and heavy pruning of tea bush. Its results were summarized

f

as follows:

varieties.

1. The new-designed pruning machine mainly consists of a
straight bevel gear, an oil box and a disksaw. The angle of the
gear between the axes of the shafts is 90° (See Fig.2)

2. So far as efficiency was concerned the new-designed pruning
§ machine has the highest working capacity in comparison with
other old-fashioned pruning tools.

3. It has been found that the difference in working capacity
of various implements was highly significant regardless of tea

4. From an economical point of view, the oil consumption of
new-designed pruning machine was 1.2 liter per hour or so- Thus
could save labors and release workers to other field of industries.
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Fig 1. Pruning Implements
From left to right 1. Light pruning shears 2.

Heavy pruning shears 3, Sickle 4, Handsaw
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Fig 2. Cross setion of collar pruning machine
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Table 1. Compar{son of collar pruning rate among the various pruning 1mplements.

~ T fF ' T 1E B 27 B’
on £ " Working ecapacity plant/hour Working rate comparison
%%EXU]@E&IE?%%E%XU%IE@D ERIE-TEX TERIK-YE 2R
Tea Clone |Pruning machine | Shears [Handsaw| Sicke | Pruning / Pruning / Pruning
machine/ Shears |machine/ Handsaw maehme Sickle
1562 88 12 16 6 733 5.50 ' 14.67
1593 129 | .21 26 15 614 496 -8.60
1589 212 21 29 10 1010 7.31 21,20
1599 ST B 17 27 ‘ 8.12 R Y2
1622 379 vz 43 22,29 8.81 4738
1596 144 ) 23 40 10 426 3.60 14.40
Average 1’82 20 39 . - 10 9.10 6.07 18.20
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Table 2. Rate of Heavy Pruning as affected by the various Pruning implements.
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) % ‘Working Capacity plant/hour ‘Working rate comparison
EHBEXNBIE JIF Ea T8 X B/ )| 2N BT SN BRIk T
Tea Clone |Pruning machine | Shears [Handsaw| Sickle | Pruning runing / Pruning
machine/ Shears |machine/ Handsaw | machine / Sickle °
1618 51 ) 17 20 13 3.00 2.55 3.92
1684 14 1 25 14 1 0.56' 1.00 1.27
1585 30 20 17 16 1.50 1.76 1.88
1711 39 14 17 13 279 2.29 3.00
1531 18 31 9 10 0.58 2,00 1.80
1514 30 17 12 13 1.76 2.50 231
Average 30 18 15 13 1.67 2.00 231
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Table 8. Time rquirement of collar pruning (Sec/Bush)

, plemen] & N B | B ZIE: @ | o ZI
ﬁ(}lon:?é Pruning Machine Shears Handsaw Sickle
1-1562 - 41 300 223 660 1,224
-1593 28 168 137 216 579
©m-1589 17 173 124 347 661
| [-159 % 210 135 520 891
L v-1622 10 . 210 . 83 430 735
VI-1596 25 108 89 350 572
Total 147 1,169 791 2,555 4,662
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Table 4. Analysis of variance of time requirement of collar pruning.

%a%a%o? B Deﬁgee B = Suzjz of A .iéJ % F MTested & Signif’_ icant FFvalue _at i
Due to of freedom Square Varianee F Values 595 I L% .
' Clones% 5 77,313 15,463 3.61% 2.90 456
Implemeﬁ ‘ 3 518,052 172,684 40,364 3.29 5.42
Erroriﬁ | 15 64,171 4,278
Total 23 659,536
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Table 5. Difference in time requirement of
_ collar pruning among the clones

—

R om B M

Clones |Time requirement Difference

1562 1224 .

1599 891 333

1622 735 489%% 156

1589 661 563kk 230 74

1593 s79 645%k 312 156 82.

1596 652 [ 6524% 319 163. 89 7
- L8.D.  5g=34]1.34%

194=472009%%
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Table 6. Difference in time requirement of
collar pruning among the pruning

1mplements
B o B W
Implements [Time requirement Difference
%
Sickle - 2855 .
5
Shears 1169 1386*“_
" Handsaw 791 1794%% 378
N @ « 10
Pruning Machine ’ ;49 .2408?‘*‘ 10?2** 64.4**:

L8.D. 58 =440.68%
104 =609, 42%%
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Table 7. Time requirement of heavy pruning. (Sec/Plant)

TR B _ o : ,
\ Implements B A B 5 jj ? ) & | o jj o
BO%x O~ . Total
lone \\\ Pruning Machine Shears Handsaw Sickle
‘ 1-1618 70 23 177 295 772
T-1684 260 146 250 316 972
MM-1585 ° 121 180 210 220 731
w-1711 93 250 1208 279 830
V-1531 200 116 395 - 364 1,075
VI-1514 122 210 290 285 907
Total 866 1,132 1,530 1,759 5,287
=8 YRR TR o
“Table 8. Analysis of variance of time requirement of heavy pruning. -
- W = F &
BRER B ®m E|B® 5 F|#H H|F & M|
Variation Degree of Sum of Tested Bignificant F value at
Due to freedom square Variance F values 5% l 1%
E A 94 79 0 56
Clones 5 20,8 4,1 1.04 29 4,
Implements 3 79,712 26,571 6.62%k 3.29 - 542
Error 15 60,219 4016
#
Total . 23 160,825
29 R EE RIS E w7 " y=d.22r5 traarex
Table 9. Difference in time requirement of E
heavy pruning among the pruning 5 b9
implements. ) o
B B E & M ) = .
Implements |Time requirement| Diffference 3 4
n or
o
Sickle 1759 % 3or
S 3 Y=0.489%7
Handsaw 1530 229 L
5 7] w L
Shears 1132 6274 389 L |
5 XIJ w u " " Ad A 4.°
Pruning Machine 866 893k 664%¥ 266 [) 5 10 15 20 25 30 35
. B MK Cvess seckion area ¢ cm™

L.8.D. 5%=426.88 19==590,34
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Fig 3. Relation between time requirement of collar
pruning and cross-section area of tea bush.
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Fig 4. Showing the smoothness of cutting surface: of tea Plant as influenced by the yse of different -

. .. pruning implements
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Table 10. Cutting plane surface of tea bush after collar pruning. .

# AW ¥ & |w o m o®|w O B OZ|wowps s
Smooth cutting Tough cutting Percent of Tough
Implements No. of stems prunned | Surface Surface cutting Surface
= P ' ﬁ R : . : ' i
Pruning Machine 55 54 1 1.82
Handsaw 45 45 0 ) 0
Shears 59 80 29 49.15
Sickle 65 51 14 21,54
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Table 11. Comparison on percent of smooth surface of tea stem after collar pruning

among the pruning implements.

(ARBEFRAr=Sin~v" P H/LRABENEKE)

—

mImpllmentﬂg Z N B\ F -0 RE: 3 7 Toter
ota
EJClone;é Pruning Machine Handsew - Bhears Sickle

T % 90 62.7 54,9 297.6
i 90 90 369 90 306.9
1 , 77.1 90 46,7 60 275.8
v 90 90 369 58,7 2756
Total 347.1 360 183.2 265.6 1155.9
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Table 12. Analysis of variance of cutting plane surface of collar pruning.

- IR &
%n%a%o B i BEF 7 G S 5| F & Significant F' value at
Due to |Degree of freedom| Sum of square Variance Tested F Values 5% 1%
& ES 3 187.04 62.34 0.487
Clones
3 5039.45 1679.81 13,140¢ 3.86 6.99
Implements .
#” 9 115047 " 127.83
Error o ‘
Total 15 . 6376.96 425,13




13 HWABNHL ORI LR

‘Table 13. Difference in cutting plane-surface .
of tea stem after collar pruning.
among the pruning implements.

Implements g::gz% Plane Difference
Handjsaw “ 369'0
X 3
P%uning Machine 347.1 129
Sickle 265.6 94.4%% 81,5%
183.2 176.4%F 163,9% 82,4%
Shears

L.8.D. 5%=62.63% 19=89.95%%
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Table 14. Effect of various pruning implemnt on the regrowth of tea bushes
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after collar pruning.

OB BB %K B & | K 3 B OF OE & ¥ B2 PR
Percent of dead No. of young shoots
Implements No. of dead stem stem Young shoots per stem

= 0 B '

Pruning Machine 2 3.64 261 4.73
Handsaw ’ 3 6.67 272 6.04
Shears 5 8.47 152 2.58

Sickle 8 12,31 206 3.17

#F15 ZEBRBNBREABMEIREREREER
Table 15. Percent of the regrowth of tea stems after collar pruning
among the pruning implents.

ﬁlmplemen% x U BT % | 5 77 | 7 rotal
'I%Clo ne:% Pruning Machine, Handsaw Shears Sickle
1 70.6 90 74.7 77,1 312.4
i) 77.1 67.2 74.7 62.7 2817
1 %0 90 69.7 66.4 316.1
v ) 90 74,7 74.7 - 329.4
Total 327.7 337.2 293.8 - 2809 1239.6
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Table 16. Analysis of .variance of pevcent of the regrowth of tea stems after

collar pruning.

= R »E & Degree of ® i | = G & | §ignific%:nt FFvalueLEt
Variation Due to freedom | Sum of Square Variance Tested F Values 5% 1%

“ Clones % 3 20504 101.68 175

Implements%z s 8’ l:;;; - 54053 . 180.19 309 .3.86 6.99
A Error ?’% o9 { 52409 58,23 - '
B oot ™ 15 136971 9131
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- Table 17. Comparison on the no. of young shoots per stem after eollar prunmg

among the pruning 1mp1ements

) 1%mplements S X % %C | % : 7| 7 Tot#l
C]onegé Pruning Machine Handsaw Shears Siekle
T 5 6.5 4.4 2.7 18.6
il 4.4 4 1.4 3.9 13.7
. 47 . 64 3.9 3.4 18.4
v 5.4 7.8 1.1 2.7 17.0
Total 19,50 247 10.8 12.7 6.7
£18  FAKMBBS TR
Table 18. Analysis of variance of young shoots number after collar pruning. .
# = E ¥ E Degree ofﬁ F | %\ F 8 S"ignific%nt EFValue at
Variation Due to]  Freedom Sum of Square Variance Tested P Values |  5g5 = ‘ 1
5 Clones R 3 384 1.28 ‘ 083
%1 ) R 3 20.61 10.20 6.62%% 3.6 6.92
mplements
2 Error s 9 13.84 154
e Total T 15 il 48.29 3.22
#19 RBREAFLAEGEREL SR F BRtEEAEEE EFERNESZRARBZ
Table 19. Difference in yonng shoots RFEREAR » R ESEERER » BRRMER
number of tea stem after BB R/ NS Bt o B IR I 546
Sgllllfirn Lo vt the PLAER 2 RS » HIREEAST SRR 0y TR B
FEEER fo ARBHBERBRRZ FRA/NAEREA S
Implements glft;o:: young Difference Z,*EE%I‘{EEOASSW ’ Lﬁjj‘ﬁy—4.2275+ 1,227Qx °
‘ l %ﬁ%M&Zﬁéﬁ%ﬁmﬁﬂ%ﬁﬁﬂﬁﬁz
Handsaw T | EARGREELE  MUEARETEE RS
PE RN - 19.5 ’ 5.2 1] BABE—F® EHENEEIRIEAFERE
runing Machine il
- - j MBERE o
Sickle 17.7 ’ 12.0% 6.8% e BB A A B B AR E T 2 B
Shears 108 l 13.9%+ 8.7% 1.9 BET660 Tz 2 VI ATEAZ 1800 THIEES o
s Ak » KBABERELTIERS » IOHE » £BH

L.8.D. 5%=6.80% 165=9.83x*
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