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Effect of greenhouse lighting environment on the success percentage of grafting in Japanese black pine
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Abstract: In the University of Tokyo Chiba Forest, we attempt to select pine trees resistant to pine wilt disease by using grafted
clones. We investigated how the light condition of a growing environment affects the grafted trees. Our study was performed in
2013, 2015, and 2016 in a greenhouse. In 2013, a shading net with a 60% shading rate was used to cover the greenhouse. A
shading net with a 50% shading rate was used in 2015 and 2016. Illuminance of the greenhouse floor was measured over 30 days
in 2013 and 2015. A method of grafting called cleft grafting was used and performed by the same individuals. Our results show
that survival percentages of red and black pines in 2013 were lower than rates in both 2015 and 2016. The average relative
illuminance with a standard deviation was 20£8% in 2013 and 27+11% in 2016. The fact that the growing environment of 2016
was brighter than that of 2013 suggests that lighting environment had an effect on survival. However, our study was unable to
clearly distinguish the effect of light from annual effects or other factors.
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Fig. 1 Cleft grafting.
Alinserting a cutting scion. B:fixing by tapes

2013 4F, 2015 4, 2016 fF CRILZ m— %2 E AL
TRAEEASNL, 7~V T T 7 n— (2013 4E 5 186
K, 2015 EGE 84 K, 2016 EGE 115 A), =Y
37 m—(2013 E4EF 167 A&, 2015 4EEEF 109 A,
2016 F-47 80 A THH(EF— 1),

BEEARIE, THEFBEHNILBEMANICE A 7.2m X
BAT 23.4mX B S 4.5m ORFID 7 L— A =—/1
TALLF, NURETH)E IEEREL, TohicmAa
1.2m X B47 20.0m O E=—1 h > FALLTF, hrFu
&9 %)% 2013 4EIZ 3K, 2015 4E & 2016 4RI 4 AERY
L=(E—2),

b R (3~4A)

[ 11 1.2m

V2P N3

NYADKE S

M—2. E=— DR L FURVORE S LG
Fig. 2 Size and structure of a greenhouse and the
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Table 1 Result of grafting examination

. 201345 20154 20164
o0—y iy FERCEEE%) sn—> niBs FERCEEE®) yn— nBY FEERCEEE%)
REL4 26 5(19) | REL4 12 8 (87) HEL4 15 13 (87)
RELe 32 2 (6) RELS 12 8 (87) HELES 25 14 (56)
BELX7 29 15 (52) | R&ELX7 12 4 (33) REL7 15 9 (60)
B&EL10 25 6 (24) |BELX10 12 4 (33) ®ELI10 15 3 (20)
B&EL27 22 7(32) (B®ELX27 12 7 (58) B&EL27 15 8 (53)
XE513 16 11 (69) | %x&513 12 6 (50) Z&513 15 9 (60)
516 36 20 (56) | %516 12 11(92) %516 15 4 (27)
HEL2 32 10 (31) HELO 42 18 (43) H&EL 23 18 (78)
REL3 35 9 (26) HELN 42 24 (57) HELN 25 11 (44)
®HEL12 29 25 (86) ®H&EL14 12 4(33) H&EL14 15 11(73)
HELIS 24 14 (58) ®H&EL22 42 22 (52) H&EL19 25 13 (52)
FhTY H&EL17 25 5 (20) HEL23 12 4(33) H&EL20 15 9 (60)
®&EL20 23 2(9) #8512 12 7 (58) HEL23 20 6 (30)
HEL22 24 8 (33) ;%514 12 11 (92) #3512 15 7(47)
HEL28 22 0(0) #i%517 42 37 (88) XiE514 15 13 (87)
%518 42 40 (95) %518 15 15 (100)
%519 42 37 (88) #3%520 15 8 (53)
Z;%520 20 17 (85) #i%524 15 10 (67)
%521 42 25 (60) iE525 15 6 (40)
%524 12 10 (83) XiE576 15 12 (80)
%525 12 7 (58) AiE 15 13 (87)
Z;%576 12 8 (67) Ri24 25 16 (64)
KiE1 42 41 (98) 26 25 8 (32)
FiEiR 32 30 (94)
= 186 66 (35) st 84 48 (57) =t 115 60 (52)
i 400 139 (35) i 556 390 (70) i 408 236 (58)
W2 14 12 (86) 2 33 25  (76) W2 20 19  (95)
W3 59 13 (22) RE3 34 21 (62) W3 20 8 (40)
¢ 71 94 16 (17) B4 42 9 (21) ¢ 71 40 14 (35)
RE1 27 14 (52) iRt 40 36 (90) HEL 20 16 (80)
miR2 42 35  (83) HEL2 40 29 (73)
iR3 42 16 (38) FEALE 15 10 (67)
HEL2 40 19 (48) R’E1 20 20 (100)
“ HELS 20 10 (50)
Eaatd H&EL6 42 12 (29)
HEL2 13 2 (15)
BE1 21 2 (10)
EEE 64 42 39 (93)
ABH 36 34 (94)
FiEIR 28 27 (96)
st 167 41 (25) 5t 109 55 (50) = 80 41 (51)
i 194 55 (28) i 475 287 (60) i 175 116 (66)
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Fig. 3 The transition of the relative illuminance




