I R oK

CHINA VEGETABLES

2016 (5): 22-26

RIS OC RSO 3 i 78 BRI SIE v JORL 55 W)

WEF OB FT Rk REME

ExS

L

(PR RERAS 2R TR 2B, AV Bl TR S0 s =, Jbat 100083 )

i F DU A sy, DO R X B IS O R i A K SR S TR R . SRR AT
A, FERCOGMBSE A P A AT ISR, AR B, AR SRR FUR TR IR 12.529% A
7%, 7R 21.19%; REHEBRERR, U EHGE T2 A ERIE. (RIESEECN 0.8 ~ 0.9 ); TR 5 T,
A LA PR & i e VO SR R e . RIS GI A A B TR AR AR R, YRS S A —E 1

&N
KSR Fom; HUDEEE; HOGHEE; B W

AR, FRE GO K R, Wit 2
ABAAERAEY K. G, 21 283 SR
T AR AR I G BN 3.5%, 2014 4F 1Y 5 S8 M
FUAET 2 140.5 77 hm® (e A\ RALFIE L0V,
2015). fEAEPIER AT SRS, JCRIENREER
IR TFZ—, MUSAEYDEEERNRRER, [F
UG S e S TR IR A R R
Pt CSHPE 4%, 2009; Z=DUAEFITRK, 2014 ),
FIRLL, FEREYHEEA A A TR AN SR BB S 45 T 5 3
JEAEE, AMUATUMESHEYE K, $EmEm i, ]
LISk ZRVEY I 5 8 ( Durieux, 1997; Kitaya et al.,
1998; FREIWS 45, 2013; 430 25, 2014 ),

FER ARG b, 1 it 7o A 2 5 Ml 152 it PN O 3R
R EZERR, Tl i NED s A1
MR A RIS TR E K S5 A A K (Cockshull
etal, 1992; IHyBAH & 2002), 2 HNHEEHEE
FH A ARG I 5 P BORDCE S AR, R
Sl BRI I R . BET, IR P
SR I FHE AR T B R A 2 22l e, i HLATOF
FEFRM, HURHEHE A K B — e SR

b, 2, BULEETEAE, i BRI TR, E-mail:
sunshijing@cau.edu.cn

*WIRFE# (Correspoding author ): JHWE, 4, ®IZUZ, W45, &
AT AR S ARV T2, E-mail: cauzhou@cau.edu.cn

WeRg HT: 2015-11-12; #5532 Hif: 2016-01-20

EEWH: HPrS/ESH (201404810910617)

( Hemming et al., 2007 ).

TEM AR o PR, TR
A&7 THAYIEERS , REPRAG R AR R R4S A G IR i
AREW R HAE R A BT, B CHRE & T
MU PRI 1 e Ik 7 S Rl L A R
PATEZHDG, SR EIER, ik A
K& BB E A (Hemming et al., 2006), HHTJ,
TSRO GBS th R TR, A
B F SR G T A GEREE R i AR IR it
JERSEA , B R 3 Rt R B PG A R B
—EMNSE,

1 MR5FE
1.1 RIeRe

BT ( Solanum lycopersicum L. ) 5L fyis
Fy, RAXEEE, 2015 4E 2 7 2 Hahw T et
— DI EA TR E D AR 3R AR T
LR, 4% A3.6 FIB3.6, HMHRT Y ( LifE) 1
PR AL, L A3.6 Syt i X FEVEE, B3.6
B GIE I, 2Rl AR Bt AR TR E R 2
R, XK A3.6 F1 B3.6 HEAS I SR B 3
7 0.053 mm 1 0.054 mm, V335 65K 92.19% Fil
91.8%, V%1 16.8% Fl1 36.2%.

12 It

W F201542H2H 26 H 11 H 1

L 2R 45 73 Ol T B BE Al R A T A [m] A R AL (K



I B oK

CHINA VEGETABLES

R K

JES55m, 5 132m), L EAMLM HIGES
WHEAT. 43 5 7 55 4 5 o B3.6 1Y B O A AR
CIREG IR ) M5 N A3.6 Y 18 M s ( % 1
).

M N TR R SRE kB RE
W 29 MR R, BRI AR 2 17, B
TTHEAE 24 Bk AE IR P b i) XS B AL 1 24
PRI ET, 0 BRI Z AR AR R 7 BRI 24 ¥k 7EIk
IS HE], PIAR HOGIR S N s e —2
1.3 MEMERFE
131 BEARGESHAZETEE (PPF) XA
RS AL TR I 7 Y % AR MO 2 AR PR 6 A
HROETFHE, B2 10 minidat 1 MM, H
FEAH 30 d BIFLARIE, H R A M.

132 A&, Zm 0 FAE RO & A e 7 om0 Bk
e, AR A I A AR M T Y FE RS, B A
15 dERFFGEME:, 450 15 d 22404 1R R
R RO A A 2R, I AR 1.2,
3HF T 2 em b, FEHL 3 AP SEVE AR in
AIZEHL. AL BRI 24 Bk, BOEYIEAE AizAb
PR T A e A 2R R

133 vthAv4£4% (SPAD L) RHMSETT
SPAD-502 ( KONICA MINOLTA, Japan), MAE#kR
ERE AR A, SIS RIS 3 ikt T
WZE, WGE 3 PHCF AN AR A A iy it2x
Rom, BRISdAELME 1R, AN
24 ¥k, BOEYEAE A Z AN BT 2 A AR A it

BRER G
134 A RHC ORI IT b A 2R 2450 .0 1] 1)

P, SRS FR R AR [ — TR g Ak SRk, I3 H 5
HIFGR A, R 15 d 2400 5% 1R, B4 b
P 24 R, HWOPI(EAE AL S F Al 7E s 1]
ZHTR A SR
135 % XEAGERRES, T MIFE IRk
SPGB T RS T SRR, b B
S 144 BRI 1
1.3.6 R%E&Ar REKBIE, WAL
] — R SR TP AR 8 ASRSL, FEA TR SCAY & F
o ARG AR PEAT 3 YRS TR, SRS
SEHIERASE 1, 553, 555

FHFHRAE AT (PAL-1, HA Atago

ONED) M E RSP R E Y A, B
ARSI L 3 UK, BOPSAEANE iz A 58 1 AT i 1
e, B 8 AL ] Pk I Y O YA
SRz A B X T T s EDE W i A
2, 6- MR EE (254, 2000), B
g (A4, 2000), BREEH A E S (ki
&5, 2009 ) 43I oA S VO, AT
ALEE TR s AR SCREEE T (FT-02, 5 KA
Fruit Test A 7 ) W2 Z bR SC A 0E B s FHEbs =
JUM R S AR AR . IR I HEAK SR i SR S )
LN
1.4 HiELIE

% H Microsoft Excel 2003 ff 36471086 035 19
SRR, SR SPSS 17.0 B A 384705 22504,
JEH TR (P < 0.05) Keih4s b BESE- 802 0] 1
25 W,

2 HRE5SMH

21 BEXEBEEMNBEEAXLGEIRATFTEE
( PPF ) H9%ZNE

PL20154E 4 A 24 H (R ) IRE NEMIEZ
FARBRAY PPF 0], R % N PPF 1534, H
B 1Aa[LIAEH, 7: 00~13: 00 HUSHGE = N R PR
52 PPF & TXFIR, 1 13: 00~ 17: 00 HL5HGIE
ENHEMIEZ PPFILTXTR, (B35 Z M ANFEAE
BEMNES, ME2TUER, 7. 00~17: 00 H
B IR Z N BEAR PR PPF — E 55 TXH R, H% S
B,

AT DLIA Sy, B DG TR & N 0 6 IR

1600 o WODEHBEE — WEWBEE (CK)
1400 - e

s 1200}

m

—

(=

=3

(=]
T

800 -
600 |
400 |

55 JZPPF/ . mol + m™

200 |

0 1 1
0: 00: 00 8: 00: 00
4: 00: 00

L 1 \
16: 00: 00 0: 00: 00
12: 00: 00 20. 00: 00

P ] 5,
1 2015 £ 4 B 24 HEZERNEKERE PPF TH#EH




AL O 2

CHINA VEGETABLES

N HOEHBE S — EMRRE (CK)
180 i
< 160
140
120
100
80
60
40
20
0

! 2 1
0: 00: 00 8: 00: 00
4: 00: 00

MRPRPPF/ o mol + m™

TN 1 |
16: 00: 00 0: 00: 00
12: 00: 00 20: 00: 00

] i) 15,
B 2 2015 £ 4 A 24 BiEZEREKRER PPF TR

BI5), BRGS0 B SO AR
J&, IRE P RERRARBR AT ARSI 2 0 A8 SR St
(PAR), MM SRR A T3 b & 1R,
YR AR A B A, XS Hemmingg‘?
(2006 ) A5 LE FAHTA]

22 BEHLEREITE RS =R

3 LLE W, EEA R R R =
Fe) R = F AR KR, BGOSR E R
Femibkim—E S Em TR, H o Hm2eiEp A
K RIER IR, Hor, 2015 47 4 H 23 HAY
PR = AR T T F A O e B EE, T LS B
R =T antkefe 4 H 23 BAKF 4 H 9 HIUIMA,
M 4 ATLAIE Y, AR 00 )0 iR 2= At iR
== T 2B AR e — 3k, BDR=E TR
Fen 2 — E R T R E B2k, &
EM 2 MHE - EERRE, RS REN, B
JEHEIE T AR % IR T DR AR, 42
Fe ATLRR O (RO FR B, (XS 3 A0 5 R T B Y
A Ta]

23 BHAFEEXNEFEMRHAHEZESE (SPAD
&) K%

HE S T LLE 1, 7R AN e 1 1) o B R =
DN BE L 28 H 2 Ak B kR R e AR Al i A
FEAR 2, B CHRE T A SRR
—HEERTXE, MH, —&ZENEEAZ
Wi R R, IR — AR I N R R E
R FRnT DAUa R . S B 5 HOH G T
DR HE it S 22 5 i, DN AR ) i 1 2R 51
()R B B A R Al

250 | W G =
O ARG E (CK)

200 a : b
a

£ 150 b
<
2
K a
= 100 - b

50 ay,

0 ]—x—‘ 1 1 1 1 1

02-16  03-05 03-21 04-09 04-23
R (H-H)
B3 AEHEREBESLEXNEMRSHIHN
K BN RO ZREE (p < 005), TEIE.

1.8 M SR %
O WEABRE (CK)  a
a

a
b
b b b
1 1 1 1 1
03-21  04-09 04-23 05-06 05-22

mrE CH-H)
B4 AEHRESSEXEHZHEOHMm

—_
~
T

ZEHl/em

60 L M HUEHBHREE
O @R E (CK) a

a
a a
b b
1 1 1 1 1 1

03-21 04-09 04-23 05-06 05-22 06-11
mfE CH-H)
B 5 AR#ERE=LENMNFHEESENFIT
24 HBEENERLRRKER=ENHN
AR 1T LAE L, AR AT 46 AL R 2 4
OUIA], BT A A A R — B e T
WA . T A PR TG, AN REHIEA
[ Ak PR A A SR B 270, IR R R, i
T A OGN, AT LU 7 i ) A SRR T

55

l=n
=
=

SPAD{H




 [# # 3% CHINA VEGETABLES

®1 ARHEETERNLRRAK S

Qb3 AARE R /g BHUA - m” FEd/g e m”
3H5H 3H21H 4H9H

WS EHTR S 438+1.10a 1092221 a 2421+280a 171.64 39.99 6 864.02

WmHERE (CK)  325+133h 9.28+2.07b 2238 £3.05b 159.36 35.54 5663.77

T RPFESIEBGEE AR/ NG FRFR 2R B (P <005), TER.

I % i T 2015 4F 4 17 H IR GR R, —
HFFEER]S H 23 Ho gk 1 R, SR ER
IR P R R 430 X IR 12.529%
7.71%, FS7 R O BRI 21.19% .
2.5 BYSERENTE R L MR

GrATEe 2 s, AR L S B AL o R B A
RO, BT 2 0 3 i SR S0 35 X e
SRS L H 2 S e 7307 SR ST S B R it o 1Y) o
br, HABEHDERE R 3 BURSA R L E 5%
HRAPAE B 225, MULnT UL, B T iR
FINES TR R A K R4
HH 0.8 ~ 0.9 BHERSLEF A EIESGERIE, 0.6 ~0.8
WA RIETE, i 2 s, 55 1 BERRES 3 1

RN, 55 HEANPIESGERIE, SHERE
FEHE 3 FALREE 5 AR ADR IR B S X IR [Hl A7
FESEPEZE S, BULTT DAHENT, SO EERE T fR
FEIEA AT MR L FEIE ORI AR, B
IR PRI SR

SrRTEE 3 o, B E 3 R
(AT AP DB s MR HEX IR AR 7 0.25, 0.24 Al
023 A 7r &, VC & &I 11.07% ., 23.28% #
22.55%, TIEEPENE. AMLIR . BEIR LL S5 X) IS A
W3 1 BERAA PR & BRI ). ] DI,
PR T A eI A B T s R sy nl i b
FETEPIA VO gk, (R 32 i SR 58 P R TR HE AL
e NS

K2 AREERTHEHRNRERR

E S Jb3 PR g IR em’ RS E g - em” ESIZ 1244

1R (gt N e 171.57 £ 1648 a 186.67 £17.22a 0.92+0.03a 0.78 +0.03 a
Hm R = (CK) 151.12+ 13.13 b 162.50 + 10.84 b 0.93+0.01 a 0.76 +0.04 a

53 MR TR 19334+ 1581 a 19333+ 14.72a 1.01+0.02a 0.80£0.02a
Wl R = (CK) 166.49 + 6.94 b 171.67+7.53 b 0.98+0.01 b 0.75+0.03 b

o5 AR B GHTR S 15836+ 14.13a 16333 £13.29a 0.96 +0.02 a 0.84£0.02a
Hem R %= (CK) 152.63 +11.07 b 155.83 +13.57 b 0.97+0.02a 0.81+0.03 b

3 AEEETEMNEFRRR

AL Qb AEEEIEYI%  VCimg + ke AN % FHlRlg - kg BHIR L

851 RR OGRS 452+032a 1.11£0.10a 551+037a 2.75+034b 19.95£2.55a
LEMNRE (CK) 427+025hb 1.00 £0.18 b 549+049a 296+ 040 a 19.32+£3.78 a

o5 3 R G = 464+021a 1530204 612+ 1.11a 244+035a 26.04+6.77a
WSHHBRE (CK) 440+033b 1.24£0.08 b 598+1.17a 2.83+0.85a 2348 +9.17a

55 R R G R = 490+0.18 a 1.79+0.19 a 531+021a 295+0.77a 18.94+529a
WSTHAEIRE (CK) 4.67+025b 1.46 +0.22 b 538+0.47a 3182081 a 17.50 £3.64 a

3 &p iiiwﬁ,ﬁﬁﬁﬁﬁmiﬁiﬁ%&Téﬁm
A5 38 3 B S HICST O IR U P IR @ HUHEHET (14 2 FRBE AT LA 3 i 110 A

T AR AR ™ B R s, AR DU 8 R AT, RICRE X IR 12.52%, iR

258 1 21.19%. X5 Li (2015) BF5T 0080 HGRT DL
O BIHEHEERE TR EAREE T USRI SR R R R 2

PRI, femita R o, M HEE KR, @ 5583 T IR IR B P ) SR SE A

PRSI KRR AN e, MRS ElE b, B FIRE RSP AR S R K



I R oK

CHINA VEGETABLES

(24 B o LU R 7719 ), RS BN
B s B, 1 HAR SN AT ERDEY) . Ve &
PR TR, AE—E AR L] AR R
SRR AT

T RURDCIE i s ORIy, s
PR AP AT AR 2 AU, HEm A R
L MEFRY R (Hemming, 2006 ), i B F Ky
til, HMRAS R,

ERG VLBl g, AR RS T aE i, AR
UL [ BRIV R 7 N e N S A T
RER SR ACRBIGERT, RO R
FORBE R RO, IEPEREDE Y K Ve & R
MR FR . Ml W, B X R R T
PRI R O PR BE 1 23 T LATE — 8 P E B S e A
PREAER AT, 78 HOGHR % oor A B i v

R 5t

SE K

Hemming S, Reindere U, &5, 4K, 2007, a4 K
. Aol TREAR GR=ERZ), (11): 22-23.

WIRH, VLYR, ZRN, AR, REA, ERA. 2009. SESRFDG B A
YARKKBNW . NEEL A2 ARBERR, 30
(4): 296-303.

ZENAE, UK. 2014, SEIRXTIHSER G UEE IR . BRI,
(21): 161-164.

2. 2000, R BAAL SR IFERRELAR . bl mAERE
WAt

e, BEAE, TEIA. 2002, NIRRT AL K A
B, HEMfalRRE, (4): 41-43.

S8, BOEERN, AR, TR, BOXUR, ik, 4RdRgE. 2014,
JEERBE A ¥ TE B S F W T N RS, RALEERSE, (5):
8-10.

JRURGE, BRFF, HEEE. 2013. SGRREEIEESEARAERE T AT N
PR BT, HPEESE, (4): 14-19.

TR R, B, 2N 7. 2000, MEPERSESGIE S dint. =

EHH AL
e NRSERE L. 2015, FELLGER (2014). 5T
rp A H R AT

Cockshull K E, Graves C J, Cave C RJ. 1992. The influence of
shading on yield of glasshouse tomatoes. Journal of Horticultural
Science, (61): 11-24.

Durieux A. 1997. Effect of additional lighting on the production of
vegetable crops. Journal of Experiment Botany, 418 (3 ): 33-36.

Hemming S, Braak N, Dueck T, Jongschaap R, Marissen N. 2006.
Filtering natural light by the greenhouse covering using model
simulations—more production and better plant quality by diffuse
light. Acta Horticulturae, 711: 105-110.

Kitaya Y, Niu G H, Kozai T, Ohashi M. 1998. Photosynthetic
photon fluxphotoperiod, and CO, concentration affect growth and
morphology of lettuce plug transplants. HortScience, 33 (6 ):
988-991.

Li T. 2015. Improving radiation use efficiency in greenhouse production
systems [ Doctoral Dissertation ) . Holland : Wageningen

University.

Effect of Diffuse Light Thin Film on Tomato Growth and Fruit Quality
SUN Shi-jing, ZHOU Qing , FAN Bing-lin, ZHAO Shu-mei, WANG Ping-zhi, QU Ying-hua
( College of Water Resources and Civil Engineering, China Agricultural University, Key Laboratory of Agricultural

Engineering in Structure and Environment, Ministry of Agriculture, Beijing 100083, China )

Abstract: Taking tomato variety ‘bofen’ as experimental material and ordinary film as the contrast,

this paper studied the effect of diffuse light thin film on tomato growth and fruit quality. The results showed that

tomato had strong growth vigor under diffuse light thin film, the content of chlorophyll was higher, the fruit

setting number and average single fruit weight were increased by 12.52% and 7.71%, respectively. lts yield was

also promoted by 21.19%. Besides, the fruit volume was significantly enlarged. The fruit shape index was 0.8—

0.9. Further more, its fruit quality was improved. The contents of soluble solid content and VC were remarkably

increased, indicating the diffuse light thin film was not only helpful for promoting tomato plant growth, but also

for improving its fruit quality.

Key words: Tomato; Diffuse light thin film; Sunlight greenhouse; Growth; Quailty



