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Abstract.

Manual grafting is a labor-intensive operation and highly susceptible to human error. Development of

grafting robot has been considered as an effective alternative to manual grafting. The study was conducted to investi-
gate the grafting efficiency between the domestically produced automated grafting robot and traditional manual graft-
ing performed in a commercial plug seedling greenhouse. Plug seedlings of pepper (Capsicum annuum L.) ‘Buchon’
and ‘Anseongmatchum’ were sown as scions and rootstocks, respectively on March 29, 2013. The grafting was per-
formed by a grafting robot, amateur grafters, and professional grafters on May 31, 2013. After grafting, the seedling
efficiencies and seedling characteristics were compared in terms of plant height, the number of success as well as
failure of seedling grafts produced in an hour. The results showed that plant heights were most uniform in the grafts
performed by the professionals that had a 0.6 cm difference whereas an uneven difference of 2.1 cm difference was
observed in plug seedling grafted by an amateur. However, plug seedlings grafted by the grafting robot were found to
be uniform with 1 cm plant height difference. Moreover, the maximum number of grafting processed plug seedlings
per hour (667 plants) was achieved by the grafting robot on compared with the seedlings grafted (466 plants) by the
professionals. Furthermore, the least failure rate of 21.7% was noted upon the usage of grafting robot than the man-
ual grafters. Thus, the results demonstrate that the technology of automated grafting robots is the most appealing and
can be employed in commercial plug seedling greenhouses to overcome the drawbacks of manual grafting.
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Fig. 1. Grafting robot (GR-600CS) used for experiment.
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Fig. 2. Plant height of grafted plug seedling as affected by ama-
teur grafter, professional grafter, and grafting robot in selected
total 5 groups per treatment. Vertical bars represent the stan-
dard error (n = 3).
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Fig. 4. Successfully grafted plug seedling by grafting robot with
method of splice grafting in pepper.
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Fig. 3. The uniformity of plant height in grafted plug seedling as affected by professional grafter, amateur grafter, and grafting robot.
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Fig. 5. Various grafting errors by the grafting robot. A, conglutination of plant residue on grafted plug seedling; B, imperfect cutting in
rootstock; C, imperfect cutting in scion; and D, the number of faulty grafted plug seedling by grafting robot for one hour.
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Fig. 6. The number of success and failure, Mechanical error,
tweezers error, worker failure, and no. of steps per hour by ama-
teur grafter, professional grafter, and grafting robot in pepper
grafting. Vertical bars represent the standard error (n = 3).

& H=ga dsjgo] Z/1EE waol vk

Fig. 6& 2HA}, MR} T8 JEIH o3 F=
Al 73EE, Auecdast tiee] BgeRl A 5l
W), 7AA F@ES FE oiE A]] F Haksd] 9
3 HEaRe] INH FEEA), A LFEAA T
A9} QFWA), A A5Gt tige] Ar)gE A
o) 59} wlw, AR ofEHE ZARE Aotk 39

Protected Horticulture and Plant Factory, Vol. 24, No. 2, 2015



2R NFHE

122 F3E HE2Ee ARIE AEFg<e 6677= 3%
122 F&E AR AP JE A5l 4665H.
o 201 O BAth AN HEERES T3 HEA
Fig. 5olA Uepd Ay 2o EFHI) AR 14552
Uehd AdAR1 AR Meleae 52252 UEkTh
AEZES o83t Wlo] AN 7 Be HEEE A
b PAE Aufgo] 21.7%0 oAt o= HEGX]]
A& AFo] oA BRI, 71AIE 2FU 1A
2F To] ARIF Bt 53] o wASY] wiFoeldt. &}
GAte] ol FEE A Thll £934I Ae|7t /il A
5 5L xHA 957%, FEIF 99.7%, HE2H
99.4%= ZRA] o3 HEoA 714 YUdthFig. 7). ©|
£ AR HSUFRA] o ZHAT} e} o] ddhd
S g2 uf B3R} AFe] YRS oA 7G4
A &5 5 Afolol] 3} Rie] o] dgsA] ®
slo] 1AV Ao g AHETHKim et al, 2013a, 2013b).
Fig. 8& ZWA}, &7}, HE28d o HEdE 3
ol o] H3deS AAdnHes 93 ARo|
oh ZHA] gt et tiEe] HPdEle HiEviet
HEZ o ot & vls)] wio] BTt
EzRoz e HENE Fduznr) % dHslal,
Hrhdo] dgjate] b o] fgto] &olsiaitt.
ARHo R, HERHAA ARME A T4 Ad

105

100

95 -

90 |

Graft-take ratio (%)

85

b I
0

Amateur grafter

Grafting robot

Professional grafter

Fig. 7. The graft-take ratio by amateur grafter, professional
grafter, and grafting robot in pepper grafting. Vertical bars rep-
resent the standard error (n = 3).
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Fig. 8. The cutting region of grafted seedling by amateur grafter, professional grafter, and grafting robot. A, grafted seedlings to the incor-
rect angle by amateur grafter; B, grafted seedlings to the correct angle by professional grafter; and C, grafted seedlings at the correct

angle by grafting robot.
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