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Table 1 Soil moisture in different growth stages

b IREGLE SR B Sy & SEOLER I L B KA
T1 T5% fc 5% fc
T2 60% fc 5% fc
T3 45% fc 75% fc
T4 75% fc 60% fc
TS5 60% f¢ 60% fc
T6 45% fc 60% fc
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Table 2 Comparison of irrigation interval and irrigation amount in different growth stages of tomato with different treatments

JEAE AR 5L
MR HOKN/m® s hm 2 KR/ K
T 10 2051.03 3.4 5
T2 6 1600. 80 5.7 5
T3 3 1156. 83 11.3 5
T4 10 2007.25 34 3
TS5 6 1519. 51 5.7 3
T6 3 1125. 56 11.3 3

2.2 HIEKDIEAEREMNTN

W9 17 H.9 J1 18 H.9 J1 19 Hi%E4: 3 K
10 2 00~ 12 00 5 AN [F) AK 43 Ab B 4411 5 i 2y B0
PREL W T B A R SRILE I 1 BT
7N, T4 AR IR HE K R B 75% > 60% fc> 45%

A AT M
KN/ m? e hm 2 K/ HORIE KN /m? e hm ?
1657. 08 6 15 3708. 10
173212 6 11 3332.92
1969. 73 6 3126. 56
1538. 27 10 13 3545. 52
1331.92 10 2851.43
1419. 46 10 2545. 02
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Fig. 1 Comparison of net photosynthrtical rates

with different treatments
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Table 3 Characteristic parameters for the whole roots

P HAEAT D mm DHRZCEE SHEB SRTE

Jib
)d:ill /em ""JM KI/('III /t:m2 .ﬂ”('m3 /g

T1 32092.827 30956, 882 3908. 547 42,518 2. 381
T2 36025.492  35044. 646 4127. 892 44,999 3.035
T3 21991.858  21149.656 2747.276 34,167 2.852
T4 22374.605  21789.838 1640. 317 17.778 2. 361
TS5 20370.924  19795.698 2443. 264 30. 030 1.923
T6 14650, 173  14152.405 1678. 545 17. 267 1. 803
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2.2.2  HEKAR AR A A A AT

HRAC 5 R A 17 B AR YA R 1 B R A, R DL
em’ FEEN K I EOR B OR . 3R 4 ROV T A
RO ERTIR L A8k . MR mT LUR Y, 3R
RTEFEEPLE 0~ 60 em 12, A 1R K
5 P PO U, X 5 A DS R B Y . FEAN IR
IKEAT T, IKH PE R B35 5. DUBRIR K
WERB]: T 1T 2 25 )2 SR e 5 T A AL B
T3 EARAE R INIRHRE K TR 75% fc, (H A& H T IF
A6 AL S92 I RE KT BR EE AR, AN 45% fe, RIZR R
TFEEIC A, M 2. 640 em/em” F12.322 em/cm” F B
F) 1. 048 em/em’ o« R JZR KSR FRALT T1 M
T2, 7Eik BIPFEHIREK FRA 60% fc IR AKT
WL 75% fc 75 o X TR R A H HERE I 3, ATAT — /> ) 34
S 53 (R 7K G I aE 8 25 A= i, AH A I JUIAR R 0] 7K 4y
RS FE A BT AN ] Ae 3 K 2 45 TIHE 60% fe, H A&
T B ITE 75% £, 2 AT HEBLR 42 2 7K 43 F)
PR S
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Table 4 Root length density of the whole roots

-3
cm * cm

HIE/ em T1 T2 T3 T4 T5 T6
10 2.640 2,322 1.048 0.913  0.838  0.864
20 0.996 1.019 0.596 0.665 0.556 0.442
30 0.731 0.974 0.361 0.541 0.616 0.305
40 0.593 0.821 0.409 0.589 0.615 0.196
50 0.191 0.643 0.405 0.600 0.390 0.394
60 0.150 0.143 0.461 0.279 0.249 0.122
70 0.048 0.083 0.385 0.141 0.132  0.119
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B RN 65% T2% <75% 13% o T3 1e34 HIHE K

P IE 40~ 70 em Ak AR K% 55K 4% JZ R 5 1 8
I 35% o BT FIHEK FIREE, T4 TS T6 B T 1,
T2 7F 40~ 70 cm Ab AR % B Ay — e BB (1 3
P L mT L, 78 i A SU R SR S5 20 42 2K T R B BH L T
MO 5AHAER, RAT & AT WK T BRIX 5%
Hill, A Ge R UERL R 1 I3 K .
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Fig. 2 Vertical distribution of tomato root length density with different treatments in harvest stage
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Table 5

Compare of fruit weight, yield and water

use efficiency with different treatment

e AR R it ) &l R e
S /t* hm™* Jkgtm?
T 254. 1 87.2 23.52
T2 295.2 91.7 27.51
T3 258.3 84.3 26.96
T4 245.7 83.1 23. 44
TS5 223.3 76.0 26. 65
T6 208. 1 74.0 29.08
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Impacts of different water supply on tomato root distribution

and yield in greenhouse
Li Bo"’, Ren Shumei'”, Yang Peiling', Kong Qinghua'
(1.College of Hydraulic and Civil China A gricultural University, Beijing 100083, China;
2. Beijing Hydrologic Center, Beijing 100039, China)

Abstract: The impacts of different water supply conditions in different growth stages on tomato irrigation
amount, net photosynthrtical rates, root distribution, yield and water use efficiency were analyzed through field
experiment. Results show that the yield can attain 91. 7 t/hm’ and the water use efficiency reaches 27.51 kg/m’
when the lower limit are 60% and 75% of the field capacity at the flowering and fruit bearing stage, fruit stage,
respectively. The total root length, surface area, volume, net weight and root length density significantly
increases under this lower limit treatment. The highest net photosynthrtical rates occurrs under 75%fec. The
density of root length declines exponentially with the increase of the soil layer depth. Different water conditions
influence the growth of tomato root obviously. A good correlation between tomato yield and the ratio of the root
length with diameter of less than I mm is better.

Key words: drip irrigation; net photosynthrtical rates; root system; yield; water use efficiency



