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Effects of winter facility light supplement on the growth of stone wool cul-
tivated tomato in Suzhou area

HUANG Zhi-wu', YU Yi-zhang’, XU Zhi-gang’, ZHU Wei-min', QIAN Chun-hua*
(1.Shanghai Academy of Agricultural Sciences, Shanghai 200000, China; 2.Kunshan Urban Agricultural and Sideline Products Industrial Co., Lid., Kunshan
215300, China; 3.Nanjing Agricultural University, Nanjing 210000, China; 4.Suzhou Polytechnic Institute of Agriculture, Suzhou 215008, China)

Abstract: To explore the application of light supplement cultivation technology in the cultivation of tomato by stone
wool facilities in winter, tomato variety 152 was used as experimental material in the multi—span greenhouse with double arch,
and three light supplementary treatments were set up. Treatment 1 used light supplement method by point light source in the
canopy + line light source in the branches (C1), treatment 2 used light supplement method by line light source in the bran-
ches (C2), treatment 3 used light supplement method by point light source in the canopy (C3). The single room without light
supplement was used as control (CK) to analyze the effects of different light supplement methods on yield, growth and photo-
synthesis of tomato. The results showed that, the yield per plant and single fruit weight under C1 and C3 treatments were sig-
nificantly higher than those of the control, and the number of flower panicle was higher than that of the control. The growth in-
dexes of tomato plants under C1 treatment were better than those of C3 treatment. The photosynthetic activities under C2 and
CK treatments were lower than those of C1 and C3 treatments. In conclusion, light supplement method by point light source in
the canopy + line light source in the branches (C1) is more beneficial to the growth of tomato, and can be used in the facility

light supplement cultivation of tomato in winter in the middle and lower reaches of the Yangtze River.

Key words: stone wool culture; tomato; artificial
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Fig.1 Schematic diagram of the light supplement method for stone wool cultivated tomato under each treatment in winter
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Table 1 Effect of different light supplement methods on the yield of stone wool cultivated tomato in winter

55 1 YCRAH 55 2 WCRAM 55 3 YORA 55 4 YORAH RS  —
Qb (2018-11-29) (2018-12-03-2018-12-04) (2018-12-08) (2018-12-13) (2018-12-24) (&) o
Pt (g) R () P (g) () R () 8
Cl1 595 1 395 3575 895 530 6 990
C2 425 1 200 3230 360 790 6 005
C3 835 1735 2 010 960 705 6 245
CK - 1 030 2 602 1 885 420 5937

AAEPRULI 1, A7 Y 68 B

2.1.2 FREAET EFLAFREEMIZER T
BAR B F W Hrm AR 2 iR, AR ERNSE T
2Rl M B T ik S AR B R 2R S R A AE
Z5, XTI R R, 36 587.52 ¢, C1 AbFE
) 72 Bk A= B iR, 51 076.08 g, 5% BRAH LR
151 39.60% . C1 AbFRAYSE PR ELAR P & fe iy, HLUROZ
C3 Ab3 W3 B 3w T CK, T & 4G AL 3 2 A% A
#2 TEMRFERLEEREEBEEH-BERUAEZNEM

BEES XS PR R 2T B E A, R
[ 4b BT 76 73 PR AR o & A9 Y A C1 &b BE>C3 4
FH>C2 AbHSCK, 3% 5 72 BR A= h SCPRBARR P B
FEAFESR T A F AH ], C1 Ak 33 A B R o o B
FRT C2 AbHURIXT IR, RIRZE U, C1 AR AH
b T C2 AbFRAN C3 A FRAE 45 7 44 B A 2R R B0
bt A

Table 2 Effect of different light supplement treatments on yield and yield components of stone wool cultivated tomato in winter

bz ek iﬁ%iﬁkfﬂ% %%f))ﬁ% i%gﬁ 72 HEE)FEE
C1 72 709.39+41.80a 168.84+8.58a 14.40+0.19a 51 076.08
c2 72 635.10=51.88ab 156.29+4.21ab 12.54+0.66hc 45 727.20
3 72 654.70+34.21a 163.67+8.55a 13.80+0.40ab 47 138.40
CK 72 508.16=39.92b 135.7426.64b 12.300.25¢ 36 587.52

FACEULIE 13, RSB R AR AR/ NG TR 22 57 3 (P<0.05)

SRR AR e R B A5 AL B AT ARIC Y 5 BR T M AR IR 4 4

AR EBCEME, S BRI 4 GRS i = 240 BESC PR B < A5 AR B SR (72 7K o

2.1.3  REANE T A & B B AR 3% & A o AR
Hog®rm K 3 PR, FEFAESE 30 .37 d Fil 51
d, ARG 0 44 ZR 1t 5 A 1 25 AL AR A A
WM, TS 30 d, C2 4k P AY AL B T X
W8, FFAEJG 37 d, C3 b B ) AR R8O8R s Xk R R oAt
Qb3 C1 R C3 A IR AEFEECOE- 3B R S 1 AR DA
I, C2 AbFRAESE K 1 B, T OCK AR K 1 REA
i, C1FC3 AbFRPEFEBOE 7R T C2 b3, B i
F3 REMES RN L TR A BRI ZM

KT CK, BB EAL B SE 46 28 01k, R Sl 2
NI ROCIR A RCR B B2 JFAENS 44 d F1 58 d,C1
Al C3 AbBRAE TR T X BRI €2 Ab B, & EfE
J5 58 d,Cl AbFRA AR 22, kol €3 Ab 3, i
AH 5 2% i G+ DA TR) 2R U5 ) R ARCR SRt LT
BOEREBMFEM T ERAEZ —, EEHEEm T
PR AR

Table 3 Effect of different light supplement methods on the number of spicae of stone wool cultivated tomato in winter

AEFEEL
Qb H
15 30 d 15 37d 1E)5 44 d 5 51d 15 58 d
Cl 5.0+0a 6.0+0a 7.3£0.3ab 7.5£0.3a 8.8+0.3a
c2 4.8+0.3a 6.0+0a 6.8+0.3ab 7.5£0.3a 7.5£0.3b
c3 5.0+0a 6.3+0.3a 7.5£0.3a 8.0+0a 8.5+0.5ab
CK 5.0+0a 6.0+0a 6.5+0.3b 7.3£0.3a 8.0+0ab

FAEBULE 1, RSV E AR AR NG TR 225 B3 (P<0.05) .
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Table 4 Effects of different light supplement methods on the internodal spacing and stem diameter of the third panicle of stone wool cultivated

tomato in winter

EEE (em)
Qb

ZEH (mm)

1E)5 37 d 1b)5 44 d AEfE 51d 1E)5 58 d

1E5 37 d 15 44 d 1EJE 51 d )5 58 d

C1 9.98+0.29ab  10.00+0.26ab 9.81+0.29a 9.89+0.27ab
C2 9.33+0.28b 9.36+0.28b 9.46+0.34a 9.33+0.31b
C3 9.49+0.31ab 9.04+0.26b 9.50£0.31a 9.48+0.30ab

CK 11.05+0.85a 11.09+0.83a 11.09+£0.85a  11.07+0.86a

10.08+0.49a 10.34+0.40a 10.87+0.38a 10.81+0.44a
9.88+0.28a 9.94+0.46a 10.06+0.38a 10.34+0.36ab
9.78+0.32a 9.99+0.38a 9.81£0.41ab 10.10+0.44ab
8.68+0.24b 8.56+0.27b 8.88+0.26b 9.19+0.37b

FAEBRULE 1, RSB EARE AR NS T REFROR 225 B3 (P<0.05) .
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W e NER S PR AN ARG 7 6 6 4 ZR i 7
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MTEAESE 58 d, AN [A] 0I5 v A B 7 il Ak v A7 7
F5 REMES EH LTS E RS
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XTHR C2 Ab PRI 3 22 5%, C1 ARFRMF A A K
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Table 5 Effect of different light supplement methods on the plant height of stone wool cultivated tomato in winter

S (em)
Qb
5 30d 5 37d E 44 d Es51d fEJ5 58 d

Cl1 132.18+0.50a 162.13+1.27a 201.13+2.29a 225.23+2.31a 261.55+0.68a

C2 132.48+2.37a 162.88+1.92a 198.13+2.63a 225.48+3.09a 253.73+4.28ab

C3 134.03+1.01a 162.90+1.35a 191.25+11.80a 214.85+6.37a 239.25+8.87b

CK 130.48+1.58a 166.30+0.87a 199.88+1.99a 226.08+1.52a 255.00+2.00ab
FALFRILE 1, FSEERERA AR RVNG FREROR 25 57 83 (P<0.05) .
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Fig.2 Effect of different light supplement methods on chlorophyll related indicators of stone wool cultivated tomato in winter
232 ARAAFTESLAFRAESBIZE B LS AL FEHZEBHCRICT X, X AT EE 2 b T

FAERGHe AR 6 iR, ARIFMDE T AT & ik
Jit 75 R 1 T A AR AL T RN 2R I R Y
Wi, {H C2 b B 45 A B A AR b R e IR, AN T
HI T X6 T Al G G T SR ) — AR Ak B A
R, C2 Ab I OG A BEAR  EAILT O IR C1 AN
C3 AbBE, K/NIUF H €3 AbBE>C1 AL SXHE>C2 4b
B, T C2 ARFEFUGT R A R AR AR R S
FC1 AN C3 403, R C2 AbFAY I 44 K M S i
Tt BRI A A R G AL B (H C2 AbFR G A R |

R6 AR ENEFREERIEFMALSHENEN

FANERT  BER B A (U M= AR R Rk
) SRS R I A ARG RE Y, X a2
VLIATER A FE A OE IR B 0T, B9 06 AV F 5k
S S NG B AR DG , T BRI | A SRR
ARG, C3 MG A R | 78 11 o % T X
HEC1 1 C2 Ab¥E, T RE T C3 AbFH AL F 18 Y =5
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Table 6 Effect of different light supplement methods on photosynthetic characteristics of stone wool cultivated tomato in winter

s ey R AL Tl CO, e i HE R
[ pmol/(m? - 5) ] [ pmol/ (m” -+ 5) | [ pmol/ (m” - 5) | [ mmol/ (m? - s) ]

Cl 6.84+0.31a 0.26+0.02a 334.98+1.11b 2.52+0.11a

C2 5.11+0.34b 0.24+0.02a 344.22+1.15a 2.50+0.14a

C3 7.01+0.36a 0.28+0.01a 332.40+1.38b 2.67+0.10a

CK 6.71+0.46a 0.28+0.01a 344.74+1.78a 2.57+0.10a

AL 1, RSB E AR AR R NE TREROR 2 53 3 (P<0.05) .
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Table 7 Effect of different light supplement methods on indices of light response curve of stone wool cultivated tomato in winter
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