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Comparison of Yield and Workload depending on Stem Training Methods
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Abstract. Oriental melon (Cucumis melo L.) is generally cultivated on the ground by creeping culture. A farmer has
a higher workload for training stems. This study was conducted to find out a new cultivation of oriental melon to
reduce a workload and improve the quality of fruit. There were three treatments for training stem of oriental melon;
upward stem growing, downward stem growing, control (creeping stem growing). The results of the plant growth and
the net photosynthesis showed higher in upward stem growing. The root activity was higher in downward stem attract.
The yield was not significant as 4,055kg/10a in upward stem attract and 3,983kg/10a in downward stem attract.
According to the results of the ergonomic agricultural workload evaluation, in the case of the working posture, the
working posture of creeping cultivation methods (squatting, bending) showed a higher risk level than the upward and
downward cultivation methods. Therefore, it is recommended the upward stem attract of oriental melon is a new
cultivation as well as an alternative method for creeping stem attract in terms of improving the plant growth and yield,

and reducing the workload.
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Fig. 1. Methods of stem growing of oriental melon.
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Table 1. Assessment levels and action steps for methods OWAS, RULA, and REBA.

Action OWAS’ RULA REBA
Level Level

category Action Action Action
AC1 No action 1 Neglectable risk, no action required 0 None necessary
AC2 Action required in the near future 2 Low risk, change may be needed 1 May be necessary
AC3 Action required as soon as possible 3 Medium risk, further investigation, change son 2 Medium necessary
AC4 Action required immediately 4 Very high risk, implement change now 3 Necessary soon

4 Necessary now

“OWAS (Ovaco working posture assessment system), RULA (Rapid Upper-Limb Assessment), REBA (Rapid entire body assessment)

Table 2. Effects of stem growing on growth of oriental melon.

Treatments Plant height No. of leaves  Leaf length  Leaf width Leazf area Fresh wt. (g/plant)

(cm) (/plant) (cm) (cm) (cm/plant) Leaf Stem Total
Upward” 9.9 b’ 36.4 ns 21.6 ns 273 ns 6,207 a 538.8 a 166.6 a 7054 a
Downward 1132 a 353 ns 20.9 ns 23.5 ns 5214 b 446.5 b 1441 b 590.6 b
“Stems grow in the direction of gravitational pull (downward) and grow in the upward direction (upwards).
*Mean separation within columns by Duncan's multiple range test at p < 0.05.
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Table 3. Effects of stem growing on photosynthesis and root activity of oriental melon.

Photosynthetic rate Stomatal conductance Transpiration rate Root activity

T R B L

reatments (umolCOm>s™) (molH,Om™s™) (mmolH:0m>s™) (Abs., at 420 nm)
Upward” 1129 @ 0.12 a 146 a 0.560 b
Downward 595 b 0.06 b 0.80 b 0.622 a
“See Table 2.
"Mean separation within columns by Duncan's multiple range test at p < 0.05.
Table 4. Effects of stem growing on fruit weight and soluble solid content of oriental melon.
Treatments Fruit length Fruit width Fruit weight Soluble solid content

(cm) (cm) (g/ea) (°Bx)
Upward” 103 ns’ 8.1 ns 384.0 ns 14.1 ns
Downward 10.5 ns 8.2 ns 390.5 ns 13.8 ns
“See Table 2.
*Mean separation within columns by Duncan's multiple range test at p < 0.05.
Table 5. Effects of stem growing on yield of oriental melon.
Average of fruit weight Percentage of formality Yield .

Treatments (efea) %) (ke/10a) Index of yield
Upward” 384.0 ns* 88 4,055 ns 100
Downward 390.5 ns 85 3,983 ns 98.3

“Yield is a Average of fruit weight x No. of plant(1,500pl./10a) x No. fiuit per pl.(8ea) x Percentage of formality.
See Table 2.
*Mean separation within columns by Duncan's multiple range test at p < 0.05.

380 Journal of Bio-Environment Control, Vol. 30, No. 4, 2021



o
il

k3

el

AN E71 &
SAA oS /ISIE o] A& Kang 5(2020)0] 422} 4=
ZAAERA] = F-2 1.6m T Al EA AT o] £
Agk2m 202 AQuliFt 39 4.7% 7} S7Iste] =244
Hi o] 7Hs/d& AIARE HE 9132, Chung 5(2000)-2- %] A
A SEEAE R 10% A= =5 571 a7} Akl 5o
&A= EEA 2} B3 A2 SHA] QLA ZEA
uf o] 2l 71k WA o B vk STk VI o Qe
2o e

whebA 2] E71 9 R

o] AlEjsto] 42l E hel B S0 A ek

C}

5. SiY B

X} t

Table 62 ZH] A ufHFAlE Z7]
AAA F7tel| ThEt Bk
A3t a2 ACT AR 7iA B2 ash A0 = YRl
7| ZEARA 52| 55| 7|(AC3: WE AU 7HAd) <L}
272 7|(AC2: 717k Al 4] 7HA) B} A A7 =7 vk
A0 =2 1= 9tk RULA B 7ol A= Akt slak2 24252
(A4 TS HRlHhHe| 25 Aulj =445 Kol S2¢
21 7jAde] ast A o= HriE|9ict 12| REBAS] 7
o= AR d sleF 27] 90 WS 44 1422 A9
I 0= FAN R 2 o] UHA| VR AL, 215 A= 3
FHES Y o2 2 A 7R o] Al gt A o & BAE
Atk ol AutE £ uf 7]=o] UukA ol 2o Afuld4lQl
215 Aju o] 24 AA| B7F A3 eA] U A2 7k Ajul
AN TZAA T/ 718801 75.2% 2 - qtrh= At
(Bae 5, 201 )&t AR g&Foletal & 4= Qlr}. & =] Auj
(33, 313 4] o] 7] B uljof| v]al] ZA A F 9
H o] At A o & nfebE . whaba o] 422 =77
Hij = Bk Al Ao EAI7F El= AR Al E Y 42 9L
Yr)o] 7hgste] 2Rk S47) 7Hs L, EA A
NS A 4= Q7] o] 7] T Auj B4l oA

El
N

=]
e

1 o] whE 371 2}

="
= T

Table 6. Ergonomic evaluation results according to the method of
growing stems of oriental melon.

Method

Work Posture OWAS™ RULA  REBA
Upward stem growing Standing 1/4 2/4 1/5
Downward stem growing Standing 1/4 2/4 0/5
Creeping stem growing Bending 3/4 4/4 3/5
Creeping stem growing Squatting 2/4 4/4 3/5

“See Table 1.
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