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Effect of Reflective Film Mulching on Growth of Tomato Plants
in Greenhouse Cultivation

- s - HElY - 5{ed - HYY
Hoflod A
IlI-Hwan Cho, Wan-Soon Kim, Tae-Young Kim, Noh-Youl Heo, Young-Sam Kwon

National Horticultural Reserch Institude

% 5
EHol@ EGETL o2 7IX ARE AR AL LA, o842 E
A&7, ??}31173‘& N3, F2AA, E¥RE, R FAFY Fol A,
23 Asx F3UE SAEE, 94, ¢vEiEE Fol Atk
i A&d *]**Zﬂﬂﬂﬂl/ﬂt Al JArgE o —’F A= HE

@ol & "est AT AW BRAL BA 2@ +3, TzE, Huie)
SHel 9o FET BaAsd oF A AN Tres L4 4G 24, 5
HAS A, UABT o185n R A4 ALY HE] WARE
2 WARE olgdm WAEA WEoR A% FBAL A it AEs}
SEREE EXRE I BF %fz}, FaEn), 2A008s £35S0 olgHd]
E3E W3 SIT O AMA AR REE S 301% BRI WA

AN FHAol FAhSL FAYFIG AFRE 30-40%25 =)

GozAe Beg BFEAE FAE AZUSAA QRN
AFAAG FAFAA DA DAAAAG 2FAANDAN AE D P
HAZE 2THE ARLINE BT ALFo) olge TR AEHA 2
At WA B TS EolE ARl glolA wAlEERFe 8 A4
W L% 87 2 EntE 4% 424 Wse o9 ZaAd, vajEE 24 2
AL ol go] EnkE AAAMd ol 8754 e FRARA S

[

HE A ik
B AEL 97d 193 deldyd §EEFAAM Fg3la Uk FAAL LS
el 24 (54 3mm)old, FAIFAEL EntE(Lycopersicum esculentum Mill
CV. Momotaro)& ©| 83t} 29 54 2E3led 39 30€ FAstgd Aae w
AHE E3 oz dAn By wialg dx|el Eoko] A "Axjg]e] 270
o] A2 3ot BAAESL Lrly VAEE(FEA 0.07mm)et SAE 3 (F7)
0.05mm)E o] &-3lF Tt YujAe 49 30¥ 13A1%RE 4AZLA] 1A HEQF (AR
15emé] £718 Adsle AF dn, dulde] RAKNERMe AxEFR



(Perkin Elmer 3300)& o]&3lo EA{u. ErlE 99 7|F3AEH F4x9)
AlZ-& Porometer(LI-COR-1600), ¥4 &£x+= FU§ FH45471(LI-COR
-6400)2 olg3le] STt EvtE 9] 7|FHEL du)F vEG HYAA
(Nikon optiphot-2)& ©]-&3}itt.

BRI ER

Oy 12 23AC e AFE L ¥ss vehdn Aok EAEA 9 A
% 5cne] AL 37 F 10CAHAT S wAEAN oA 7C ¥IE Holxn
it} W SR AF Bk oF RT, PAHRYANME o 19C2 FH2F
A2 w37k H3oh

238 28 @A wE AGE(XF15m) 2283E ez o e X
AR 7|2 ZAEH o] Btk ol X2o] FolM AFOoREE WdFo| B
71 dolnt, @l AR J12¥ss dF F oAl AAXE AT HARey
IARE 124 308 7HA = ZA4FA o] B}t o FALA ] FFFEol =3
7] wj&olatn et

E 12 d23A wE EntEe] dHjAF @] BIAHEZFES YL Ut
ARtz o2 Eqke] A9 HMIFol AAY Az, EFEAFEIF =AY 4
Pe] Azzz el W Casparian stripse]l 4 E & 2 79/ Rk
Al 53] R BAEETS FE wel ohid Zole oy Bipo=y
T cn9le] FEAN HZ e O RFEoRRE o REdEe BRKIF F
A ok 9 BoIRe FEe FEOBH HHEEAA ol AN Bl A
ZolArE Bt Aadttn Ruch geta] SAERe] & esEe] 2
ARe] Ao Casparian strips®] 4 I old] wat TR F5
7F A E A3, dulde & 2olr} gtk Az

B 2= EAA BE gL, 7ITAY, AL, FHHIEEE YL ok
F22 39 29 7]2H3e o] SAEYA Y EntE L0 2 Aol
oh §HE RRAMEE FA A 7BAYL B FEE, FPELEE B
71E8MHA FFe vAE FHLAoRE F, VISR, AEDF9 @ivla
TEFol Atk 53 g Jigd fAe AAF AP FLgANt T
AAE 4F AT PEE A AXUFo2RE Ze] BHIT A9
o] W&k Bifti7 MXEA 9] APTS F7IQ4He] &AM Aol g 22
ek weiA] Z1F3AG o] MAMEEB AN L RS ErfEY 9 ojld og
e Fo] wrtEol EntE i AdiAtel FEE ulx 7|FANFl 7o)
Ao AZE ol A FALEY FHAHEEE AHHO R uvlol A A
o] AN Yzt E3] EntE FEo) uUehtE ol e dANd W8 F
F ze d77F 983t :

# 32 TAHEE ZA 2% 2AVMFo] YAAHE JEIWUY WA EER
o 9% B3I (2AZIRDY AFfE AFHAT ol ¥WALEESI Yo whAlm

ot B



FA o7 TF AT oFE doFr] WES AZdEd A A A
iy o] sl E A EAA L] A FA wAle 93 7w stk A AT

B 4ollHe WAtEA % wAEE Fo] BErlE 99 KA FuF
o2 oj" g¥o] mRE 7tE U] Y3 EnE do KARFEH IS
ZAIEH. ErntEs o 99d BEA 25 KAZF o dden 4 Eigeol 2
7t = £ vAbEAHd Q& 71Fe] A R AAE Aol
dirH o 2 B Folie WAHEEEA A A HPo o3 FoEe ATl A
O EntEdAE YAILEEA 3 FA F of 30YAde ZAFEEE
7R Foe wAAE Agoldey 71FAFe] An oggA FaEEY
FEAEEE olRe Re EntEwe] zE AR 5/ 54z #AdEHy
I AE Y 71EL 3% d7AA AZEn Ty v EE A 9% 2
A7Fo] Al ARE AN

Table 1. Difference between reflective film and black film on the exudation
and mineral elements flux rate of xylem in tomato 'Momotaro’.

Exudation Mineral elements

S|
Treatments (mé - plant™ + h™ (ug - plant™ - h™)
) Ca Mg K Fe

Reflective film 1.70x0.72 991+105 355+28 1,132+£190 6%*1
Black film 2.05%0.86 904*111 344*£41 679*142  9%2

Table 2. Effect of mulching materials on the stomatal resistance,
transpiration rate, and photosynthetic rate in tomato 'Momotaro’.

Leaf Stomatal  Transpiration Photosynthetic
Treatments Temperature resistance rate rate
() (s-ecm™  (ug-cm?-s™ (gmol-cm?-s™)
Reflective film 262024 397+0.38  4.82+0.46 9.68+0.32
Black film 264%033 304054 5.9410.67 11.68£0.36




Table 3. Effect of mulching materials on the occurrence of greenhouse
whitefly in tormato "Momotaro’.

No. of greenhouse whitefly per leaves

Treatments -
Larval Adult
Reflective film 0 Few
Black film 7.6 Many

Table 4. Size and density of stomata by the different mulching
materials in tomato 'Momotaro’.

No. of stomata( X 200) Size of stomata
Treatments
Upper Lower (¢m)
Reflective film 10£2 15x5 34.56+3.996
Black film 10£2 17£5 30.32%+5.889
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Fig. 1. Effect of mulching materials on the soil temperature of 5, 15,
and 25cm depth under ground. * : BF - black film, RF -
reflective film.
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Fig. 2. Effect of mulching materials on the air temperature of 15cm
obove the ground. * : BF - black film, RF - reflective film.



