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Tomato Dry Matter Production and Distribution on Different Crops in Solar
Greenhouse

ZHU Jin-yu, WEN Xiang-zhen, LIU Mei-qin, and LI Ya-ling"
( College of Horticulture, Shanxi Agricultural University, Taigu, Shanxi 030801, China)

Abstract: In this study, a source-sink growth unit, which composed of a fruit truss, three pieces of leav-
es just below this truss and the corresponding stem, was adopted for understanding the dry matter production of
tomato crop in three different planting time: over-winter cultivation planted in Oct. 26 (OW); early-spring
cultivation in Feb. 17 (ES) and spring-summer cultivation in Mar. 29 (SS), respectively. The results
showed that within a source-sink growth unit, fruit dry matter distribution was between 42. 6% and 98. 6%.
Fruit dry matter distribution decreased by 6% with the increasing of the fruit truss number (the lowest fruit
truss is the first truss) , supposing the seven fruit trusses simultaneously existed in the same plant. When ripe
fruits were picked, the distribution of immature fruit dry matter was increased due to the increase of the fruit
sink strength. Dry matter production in different cultivation varied a lot due to the obviously different green-
house climate. The ratio of fruit dry matter to shoot dry production were 72% , 62% and 59% for OW, ES
and SS cultivation, respectively. Fruit dry matter distribution of SS cultivation was lower than the other two
treatments due to the lower rate of fruit-set, when facing high temperature in summer season. The accumulated
dry mass in first 100 days after planting was only 1/3 of that in the later growing 100 days in OW cultivation,
which was related to low temperature and low light intensity.

Key words : Tomato; Solar greenhouse; Crops; Dry matter production; Dry matter distribution; Source-
sink growth unit
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F—RESHRET 3 i RHZEAN MR AN, BMERRERERNEZ 00 55T MRS
K # i, Shishido #l Hori (1977) @i"C MERBFIRF M R EIREMN LR LM, BE LT
RERBEREYIRRATR, WRETH3 A ERAERMAE,

REETHRBERMOMEEORL, ARAEREVHHEZREKR, mRERBER, A5
KA AP IRERSE, RBIERNICREABRZREAGNEL, ETAREDHLRER
REHRET, RRAREERBMIFITR %, RTORESMRBZENYIBRITRR, LR
FEANRE A R R M —E BB

1 M5

L1 ##5EET

BERTE LRy KA B AR b TR SO HGRE P, i nf oy SmERLH o . &
B hlLHE, REE, HFRE, MALFH2003 49 A 6 HikFp, 10 A 26 HEH; FHFHE 2003 412
A7 Hi%Fr, 2004 42 F 17 HiEH; FEH 2005 4£1 729 HiEF, 3 A 29 HEM, EHA 667 m’
RN 15 m RS, HBA—EBMBEMR _% (0.15kg- m™) RE (0.15kg- m™) | iIB%
M5 (0.07 kg - m™*), BB (0.07kg-m™*), 14 pH 7.0, EHERBHLFELE 1. REP
EREBBRBEI R 500 bk, FOEHEERN3 B m77, RARTRE R, NG REFESR, B B
R” WEE, HABREERAEE

®1 FEFOMERMR

Table 1 Basic situation for the experiments

K R A B SEREH HRERAN ERRXE
Crops Sowing date Seedling age(d)  Planting date Trail ending Growth days(d)
#A& FE Over-winter cultivation 2003 -09 - 06 50 2003 - 10 -26 2004 -05 - 16 203

B K Early-spring cultivation 2003 -12 -07 70 2004 - 02 -17 2004 - 07 -20 154

# B 7 Spring-summer cultivation 2005 -01 -29 60 2005 -03 -29 2005 -08 -~ 09 133

1.2 WEFHZE

1L.2.1 shmix REYLEE 6 BRIFHATERILI,, BLE, REEMEREHE20d, 7dF10d
W 1K, DR RRBRK R LN REUERBFRRET BRI E,
1.2.2 B#ME BLEF20JEHE 1K, BREHEMEEHESFH 1S d 10 do FRBEEREHLIER
6 ¥ko HHIMEBEG—HEEKEN (BME-RESHEET 3 A AHZEAR | MERBM) B
M. REFEMTHEE, FUERANERE, REBXTERE, 8. 2. 1 105CRKF 20 min,
BOCHTEIEE; RIEB/\MEYITF, G —RLH 3/8 #THIE, 105CRHE 20 min, 60°C it
Tz{EHE,
1.2.3 A g #EAE BREANIIMB A EEERELZFHHEDOKFHE Vomatic 22 F] (MS900 +
WT09) SZEuAL, & 1 minidsx 1 K,
1.3 HiEiE

HRKHERR (g-m™-d™") = (C-C) AL -t), HPC | CRAREMSER 1 KM 2K
BRERAEYR (g m™), A LB BB RBtE (d),

RETHER = MESHIMTRE + SHEBRKGFTREE + ERERRRETRE,

SEBEBUE KR B i E MRS A EE, METHESR6 &K (HER) MFHE.
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2 SRS
2.1 SRAMESHMBENBEOEL

BMAHE, REENEREEERKPRMGH Y ESEH TN HA (9.6+3.0),

(15.6 £2.6)

(18.9£2.3) MJ - m™*, BAHEMFINF KRB 2B TR, 12 AR 1 A KSR KHEHBRIK,

FHH 6 MI - m A, 2 ALUGEREA R MREE . #EECHEINENEEE (B,

FAMMERER N 20 ~25C, HE2 TRES . BAHEEHEGREENHYREFREMK, 1 H &
8, I5CEA, 3 ALUGHMRIFE20CLILE; BHFES A 29 H HHEEF 25C, ZRARKRERH
KA (26.4+1.2)C; HEA4 A 27 HEHHEXT 25C, ZFHRABRSERHLREA (26.9 +
L4)C, BAEERMNTAA, SFEKER20CU LM REEREHNFEAN LA ; RERE
A REARMEAEKERUEN; FEENELZHHETE2SCTU ERBRERAET,

Ry 855

Daily average radiation (MJ-m)

EpOF:Y:S

Daily average temperature (°C)
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Fig. 1 Time course of the daily global radiation outside the greenhouse
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Fig. 2 Time course of the daily average temperature in the greenhouse

2.2 BimEHRHTRERR

mE 3 LUEN, BN, BEENEELE, RAKHENFIHER ., BLERZTREAL
BH AR 4 A B BERBGE R B, BBV ERERY 3 M, MENRRHENEE N
EHER TR, RATHERNO0.4kg - m™°, ZEMEHRNEE, ERERZHEM, KRS
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$)17.6g-m™ - d”' (F123 K), WHBEAHETHERE L 2kg - m™°, HAET100 d 93 5. HHEHER
WAREAE KB, SHEARKERRIEMA, BAN42.6g-m” - d' (F82 K), FEH3MAH
WHRBETHEESFI L2 kg - m ™, ZERENBE EFF 28CLI L, MEEKZEEREW, XN
(40 dpy) MMBBTFHEENNO.1 kg - m™*, FEEHEH 100d N, B TFRAEHFEBHNER, BEHE
MR TR RN 3 F, REEN TRAHMERTEZN,
2.3 EMBHELTHRBHAR

HE4TJUEE, EEMARSRY, B4% . REANEEHRIHETREHEBW LA
¥ FEHMBLRBTHREMEISE, £82 REKERKIFEKR 32.1g-m?-d7"); REHFK
Z; BAHNRELHEBTRERNRE, $ 123 REKEEELIHEL (1.6g-m2-d"), FHik
A, BB ELHETRE SHEKNHETREN BN —8,
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EH3 FHEHARTREEMBEOTN B4 BEMEHRIARTREBHMEIATE
ERZERREE (n=6). IERZERREE (n=6),
Fig. 3 Time course of cumulative shoot dry mass Fig. 4 Time course of cumulative fruit dry mass
Vertical bars represent standard error (n =6). Vertical bars represent standard error (n=6).

2.4 RELTHUHERREEKRTHURARMHXER

o A Over-winter cultivation Y=0.7247X-117.49

U%ﬁ%iﬁ? :Fj}ﬁﬁ (Y) ﬁ*ﬁ%ﬁ% T o 00 & BEHE Early-spring cultivation Y=0.6249X-70.54
Rl (X) fEPEEA (5). S W0) & BEE S i o

SRRV, BRRIBRTRESMERE L S e
FREMBLIENN (RO L), HH 3 ) o ME
HRRAT I = 400 osh

HATE Y =0. 7247X —117.49 B 300} ,

LA Y =0. 6249X —70. 54; & /{‘_/ .

HHH Y =0 591X ~111. 56 oLat™ .

PRI BE T M T AR B RS 69 e, LT St s o
MR, REEMERLETHA 2% . 62% s BRMKERTRRSH BT RENSEEAE
59% , EEERLHTYRSTEREMNK, SHA Fig. 5 Relationship between fruit dry mass
KEHHEBEX (Peetetal. , 1997), and shoot dry mass

2.5 BEEKBMHRIOTIRES

MR2AIUFEL, SEEAKBUEEIBRYEREEMX (RE0.86 L), WEREELAKS
AL AT R IS R LT RE .
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EEAT R R B T EFEE KA NRETYRSEO . ME—HRE, NE1RET 4
KBAHEIAFT PR E AL TRES, RRERARKANARLTY RS BRRAE 42.6% ~

98.6% 2 |4,

£2 BEERKQEPARITHEESHATHRERAAR

Table 2 Correlative equation between fruit dry mass (Y) and dry mass for whole growth unit ( X)

BIEARKAN

Source-sink growth unit

L

Over-winter cultivation

REE

Early-spring cultivation

BHE

Spring-summer cultivation

1 Y, =0.986X, -15.293, R =0.99 Y, =0.841X, -3.188, R2=0.99 Y, =0. 806X, -9. 168, R? =0. 98
2 Y, =0.866X, - 14.615, R* =0.97 Y, =0.823X, -7.565, R®=0.99 Y, =0.772X, -8.810, R® =0.99
3 Y, =0.820X; -9.407, R* =0.95 Y, =0.746X, -7.254, R* =0.99 Y, =0.726X, -11,251, R? =0.98
4 Y, =0.854X, -8.190, R* =0.98 Y, =0.665X, -6.081, R* =0.99 Y, =0.679X, —11.315, R* =0.97
5 Y; =0.764X; -3.811, R*=0.95 Y =0.718X5 -5.999, R® =0.99 Y5 =0.599X, -8. 675, R? =0. 96
6 Ys =0.767X -2.162, R* =0.98 Y4 =0.672X, -3.703, R2 =0.97 Y, =0.483X, -5.398, R* =0.97
7 Y, =0.476X, -0.023, 2 =0.95 Y, =0.477X, -1.427, R®* =0.94 Y, =0.426X, -3.945, R* =0.86

DAAS TR P A K B o7 19 13 07 B2 P B R 3R

100 ..
Pt (Y), REBONELE (X), R R
5 (E6), g B oo
LR, AL BRI, M EORE 5 E o e
B, SRR AR T RS igm - "
RS TR, 6 o% ik WTRSHE  §, R e e
HERKANANRERBRICYHNRE I E—EHXE, m % B # Spring-summer cultivation Y=-0.0625X+0.9186

%1 EEAKAAFRLRERD, HKBRL % 1 2 3 a4 s 6 1 s
YIBE NS R BT REIR, R RIIFEL R

Fruit trusses number
WFEAeY, BERRELRBFAEYREI T E M6 SEANETNTURIEESEBENLR

PR ARPRTE Fig. 6 Relationship between dry matter distribution
rate and fruit truss number
3 it

3.1 AEEOEMTYRESNSE

AR, EEMEREETNE, BmERRLHETHE SHEKRETHRENEAYE, FE
HMRELHEBETRER N SHEKNRETRERRS, RHEERS, BAENRERIRE,

Peet 25 (1997) B IA N, HEETS 5 CHESRMEBEMROLER, FHRENTYREIEE
F AR D AR P E (Marcelis, 1996; Heuvelink, 1997) , & E i & SOLRE 23 ik
AR SR RE=ETRR PN, De Koning (1996) MHIFREY, BER T 30C, MKk TYHREKE
REE, KPBCHERRER, BETHKETY, RELREKE, BLIBCFHRRAEL /D,
BB KiE %, 2005), ARKTHEERE . REENBLEND EIRLTY RS REEAR
[, 43510 59% . 62% . 2% , HEEEMBEELENB L PRELTFYRSERME, SHTHERAY
B 25C U Emm SR, AKEHHBRK THEEKNLREE (6 . 7 ARMEHBRISCTU LN
B), MHEERLEER, BELHTYHESE HEIRR,

Rt el BN, ARZEDARBEFREZ T RARALADNSTHER, BLAHEEMHEH
100 d | T RRERRAEF 100d /9173 (F4), XSHATHHKRESRET THRERBHRFE
H¥, BEEMPAKESE, KW JIWTHERESSHETHEN 0% LI L, AHERH


http://www.cqvip.com

£ 000 http://www.cqvip.com]

1442 | Fa ¥ #H 34%

BARE, RGP TR AR ERSE T XL RANER, BB, EORRILRHERN R Y
B SEABERE . AT ZLFRM, BFEER, XENUBRIELRESRERM—F—KHEMK
FVAS (BRBAEFXE, 2004) FHTEFEAR, BEBMNASEE LT AHCH, BXRE
5 AJRPiER, BT T RENBREINE. REAPIRESR, il X HRREAFT—EMKHE
MY LHE, B 12 ~ B4 1 AREM, 7~8 AR 7~8 ARMEERMBAENBEEME, 812 AR
B XEEALURNIFHERZTHEKETHRBCERBERNRFORERR, #TEENEEAE
A FHRRSE, IR E R R ABE.

3.2 PUREAKPMUFRITEMRE/RRIES

Wardlaw (1990) . Farrar #1 Gordon (1992) BE5EiAJY: IRFPFBRAE 4918 HibH /1 - A [ AL o i
e, HEERRARNFEAS M, R EE B ESE AN RRIE, R TERAER
TR, RELHERAER YR T3S 2es, HIRERTRELRE D, FRAER
A, HEERREER SN, REFAREWTYREREREZL.

AR R, “HEREFHRBERINTREBES N MAERAATRESRMEEMAX (&
2). HHEMREY T RORF R FER, REOENT R LM, SKANERIHTYRS A ET R
(B 6), XAERM TR BRREERK, FADMLI) B LRED,

BEH T ERR SN . B OIR, R EERC MR B, e RS ERR
o Bk, kAL E ERIERAEARRAE K, RIS, RIE EERBRELARE R, &
RHRRIKION (%) PRE, RIERRARENA AT, BIAESHRELD I, NM#EEEE
KA R EERA BB T YRR
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