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Table 1 The design of experiment treatments
+ K5y MR + K5y MR T 5Ky WA
AL Soil Ventilation AL Soil Ventilation AR Soil Ventilation
Treatment . .. Treatment . .. Treatment . ..
moisture coefficient moisture coefficient moisture coefficient
LT4 1.6 MT4 1.6 Hr4 1.6
3 . 1.2 3 . 1.2 3 . . 1.2
N AT v AT o RO T
LT2 Low water 0.8 MT2 Normal water 0.8 HT2 High water 0.8
1Tl level 0.4 Mrl level 0.4 Hrl level 0.4
LTO 0 MT0 0 HTO 0

L ARIKACE s M KK s H g KK, TLABSRECN 0-4T2 @8R ECy 0.8 T3 ARy 1 2T @8R ECy 1. 6:TO Rl
BESREHN O,
Note : L: Low water level; M: Normal water level ; H: High water level - T1. 0.4 tube ventilation volume of 50% porosity of soil ; T2, 0.8 tube ventilation

volume of 50%6 porosity of soil ; T3; 1.2 tube ventilation volume of 50% porosity of soil ; T4, 1.6 tube ventilation volume of 50% porosity of soil ; TO; No venti-

lation -
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Table 2 Fffects of different rhizosphere aeration

treatments on growth rate

i H B8 2R Growth rate

Qb3

Teamen  gopi  JER - HREN SRR
eedling owering ruit setting Latter
stage stage stage stage

LT4 3.41abe 2.03abed 1.50 1. 18abe
LT3 3. 56ah 2.13ab 1.57p 1.234h
LT2 3.62ah 2. 14ah 1.56h 1.22ab
LTl 3.37abe 2.0labed 1. 47hed 1. 15abe
LTO 3. 28he 1.93ped 1. 3%ed 1. 09%¢
MT4 3. 37abc 2.02Zabed 1.55p 1.22ah
M3 3.67ab 2.253 1.724 1. 364
MT2 3.79% 2.254 1.69, 1.324
mrl 3.52ah 2. 14ah 1.634 1.28,4
MT0 3.31be 2. 00abed 1.53he 1. 20abe
Hr4 2.97¢d 1.79%d 1. 34bed 1. 05he
HI'3 3.29bc 2.0labe 1.52h¢ 1. 19abe
HI'2 3.42abe 2.10ah 1.58p 1. 24ab
Hrl 3.31he 2. 0labed 1.52h¢ 1. 19abe
HT0 3.27bed 1.94bed 1. 46bed 1. 14abe

T« [\ 5B 5 AN ] /N T2 B 43 ] 3R oR Ab B (R) 22 7 L (P
0.05), FF,

Note: Different small letters after the figures in the same column mean
significant difference among treatments at 005 level. and they are the same

in_the follows -



20 TR XA H29%
2.1.2 FmEpafert @RI R R3Oy ARPRE T EN B ZERATH H BE EU S
®3 FELEXEMZAEFHERIER(LAD BIRZ MR
Table 3 Fffects of different rhizosphere aeration treatments on stem diameter and LAl of tomato
Z5H Stem diameter (mm ) IR LAL (em®/em”)
AL i FHEN SR SERUEE i FEN SR SERUEE
Treatment Seedling Flowering  Fruit setting Latter Seedling Flowering  Fruit setting Latter
stage stage stage stage stage stage stage stage
T4 7. 14K 7.23FGH 7.41H 7.87G 0.98GH 1. 06rFG 1.13H 0.70G
T3 7.69C 7.91D 8.31D 9.38C 1.17ABC 1.27¢ 1. 34E 1.03¢c
172 7.95B 8.34AB 9.08B 9.67B 1.20AB 1.32ABC 1.43BC 1.23AB
1Tl 7.43D 7.70E 8.09E 8.68D 1.02EFGH 1.11f 1.28F 0.97cD
1T0 6.95EFG 7.29FG 7.75F 8. 14f 0.95H 1.03¢G 1.10H 0.77rG
MmT4 7.43D 7.75DE 7.87F 8. 12F 1. 04EFG 1. 14gF 1.22¢G 0.77FG
MT3 7.86BC 8.09¢ 8.58C 9.60B 1.21AB 1.31ABC 1.42BC 1.178
MT2 8.20A 8.47TA 9.28A 9.97A 1.23A 1.37A 1.48A 1.28A
mrl 7.49D 7.76DE 8.03F 8.67D 1.13BCD 1.19DE 1.30F 1.14B
MmTO 7.05EF 7. 38F 7.75F 8. l4F 1.00rGH 1.09rG 1.20G 0. 83FF
HT4 6.86FG 7.19GH 7.79F 7.97G 1. 10CDE 1. 13EF 1.19¢ 0. 84FF
HT3 7.47D 7.83DE 8.54C 8.73D 1.19AB 1.29BC 1.39¢cD 0.99¢C
HT2 7.76BC 8. 19BC 9.03B 9.36C 1.25A 1.35AB 1.45B 1.19AB
Hrl 7.33D 7.68E 8.03E 8. 42F 1. 18ABC 1.25CD 1.38D 0.94cD
HTO 6.81G 7.08H 7.62G 7.95G 1. 08DEF 1.09rG 1. 26F 0.89DE

TE « [ SRR 5 AN TR K B2 31 e AL BB ) 22 57 A .35 ( P<<0.01), 'R ],

Note : Different capital letters after the figures in the same column mean significant difference among treatments at 0.0l level, and they are the same in the

follows -
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Table 4  Fffects of different rhizosphere aeration

treatments on chlorophyll contents of tomato

TERREL(d)

2.2.1 R ARENGYH HESAELBMR Trﬁim Days after transplanting
b FE A AR 3K KR BR T4 ARSI AN [R]3E - o - » o
SRS AT R I R L T2 TS W SR SLy S0 Sz n
SPLT0, 3 5 R 2SR AR 6 A B T3 58.15,  61.004  61.08,  59.90c  56.23¢
SMHUHAI . HLBR T4 AbFEP, 430 AL FRA PE T B BT 0 T
VI Y Bk B 2 KT K. MT2 Y 1Tl 55.42%d  56.53¢f  57.93  57.08d  52.23e
iR 20 e, 11 863 mg/(g )L LT2 K2 LT0 16.97g 48.68}.1 48.60e  47.78p  44.27h
: MT4 52.17f  55.45g  55.77d  55.27e  49.1%f
Hy 11221 mg/ (g +h)» 535 H MTO(7- 394 mg/ (g +h)) i i
: M3 59.38,  61.10ed 61.72,  61.68,  59.03h
FILTO(7.172 mg/ (g +h))H4k 60.4556 56. 4600, 2% MI2  64.28a  63.82  64.3%  63.37a  60.87
BRI, 2 AR AR ARG ) HISF K Forp MT2 M1 55.55d  57.27e  57.63¢c  56.93d  54.80d
RETE R, g 13 40 mg/ (g +h) LT2 R 2. Ky MIO  47.80  49.00n  49.48  49.0%5  47.20g
12.914 mg/ (g +h) . 43 5t MTO(8. 319 mg/ (g *h)) Fl HP4  5L7%  55.07g  55.70d  55.30e  47.4%
LT0(8. 201 mg/ (g +h))# K 61.55%0 57. 4706 ; phiwt H'3  57.67he  59.834  61.27,  61.27h  56.27¢
MT'2 A 2235 143 B HE LT2 F1 HT2(12. 266 mg/ (g +h) ) HI2  62.77a  62.33bc  63.682  63.17a  58.42h
LhERHEANT 4.07% 9.57%  #kNZER S, KHiiE Hrl 54.40de  57.08¢  57.17¢  57.024  54.184
FRIGIBEER R L MRS & AP 2 A AR £ HIO  46.6%  48.88n  49.28  49.055  46.47g
WHERARE, VIR E T B B2 1 5R
xO ARELEEMRREKAZ M
Table o  Effects of different rhizosphere aeration treatments on root growth of tomato
b3 HRA 1% 77 Root activity (mg/ (g +h)] HRJEE H Root-shoot ratio (/0)
Treatment FHIE S5 ZEREM FHIEI 25 R ZiREM
Flowering stage Fruit setting stage Latter stage Flowering stage Fruit setting stage Latter stage
IT4 6.762h 7.333 5.894g 7.89% 6. 50ahe 6.42ab
T3 9.897d 10. 3644 6. 248defg 7.87a 6.51ab 6.50a
T2 11.221p 12.914p, 6.810h 8.15a 6.82a 6.71a
Tl 8.283% 9. 608e 5.997¢fq 7.24p 6. 47ahe 6. 32ab
170 7.172 8.201f 5.921fg 6.87he 6. 36ahe 6. 12abed
MT4 6.786h 7.304g 6. 157defy 6.45cd 6. 3ahe 5. 70cd
MT3 10.871¢ 12.134¢ 6.774h 6.34cd 6. 74ab 6. 15ahed
MT2 11.863, 13.440, 7.381a 6.50cd 6. 55ahe 6.3%b
Mr1 8. 367 10.5614 6. 541bed 6.05d 6. 33ahe 6. 34ab
MTO 7.394 8.319 6. 291 cdef 6.264 6. 11pe 6.28ab
Hrd 6.730h 7.388¢ 6. 295cdef 6.04d 5.434 5.68d
Hr3 8.32le 10.2814 6.665hc 6.10d 6.57ahe 6. 21abed
Hr2 10. 0644 12. 266 6.760h 6.184 6. 67ahe 6.54a
Hrl 7.27% 9.288 6.340¢de 5.92d 6. 61ahe 6. 27ahe
HTO 6.708h 8. 129 6. 213def 5.90d 6.04c 5. 84hed
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Table 6 Water use efficiency of tomato with different

rhizosphere aeration treatments

e %ﬁki %%@ii 7J<§5$Uﬂ§$
Treatment Imgatmr; Fruit fresh weight Water use efglclency
water (m”) (kg/plam) (kg/m )
LT4 0.01658 0.59151 35.69BC
LT3 0.01730 0.62707 36.24AB
112 0.01949 0.72662 37.28A
Tl 0.01976 0.59244 29.98CDE
LTO 0.01712 0. 58960 34.44¢
mT4 0.02156 0.62281 28.89DE
MT3 0.02164 0.74384 34.37C
MT2 0.02203 0.75975 34.48¢
mrl 0.02037 0.69371 34.06CD
MT0 0.02101 0.61928 29.48CDE
HT4 0.02342 0.60056 25.64F
HT3 0.02515 0.71515 28.44DE
HT2 0.02625 0.74228 28.27DE
HTl 0.02419 0.63685 26. 32FF
HTO 0.02330 0.61346 26. 32FF
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Effects of rhizosphere ventilation on the growth and
water use efficiency of tomato

.1 1,2 1 1

JIA Zongxia » NIU Wen-quan "~ , ZHANG Xuan ; FAN Wentao
(L. College of Water Conservancy and Architectural Engineering, Northwest A & F Unwersity s Yangling, Shaanxi 712100, China;
2. Institute of Soil and Water Conservation, Chinese Academy of Sciences & Ministry Resources, Yangling, Shaanxi 712100, China)

Abstract . Aimed to explore proper moisture environment for the crop, under three kinds of soil moisture, five treat-
ments of soil aeration (1.6, 1.2, 0.8, 0.4 and 0 tube ventilation quantity of 5020 porosity of soil) were installed and
the physiological indices of tomato and water use efficiency were studied- The results showed that the adequate combina-
tion of soil moisture and soil ventilation quantity could increase the plant growth, root vitality and water use efficiency
markedly - Under 70%~80% field capacity and 0.8 tube soil ventilation quantity, the growth rate, stem diameter, LAI
and chlorophyll content were 14. 34%, 22.39%, 23.95% and 29.98% higher than the control respectively and the
root vitality reached the highest value of 13.440 mg/ (g+h), being 61.55% higher than that (8.319 mg/ (g+h)J of the
control - In this condition, the water use efficiency of tomato was 16. 97% higher than the control -

Keywords : thizosphere aeration; potted tomato; plant growth: root growth; water use efficiency
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Effects of different irrigation levels and ventilation levels
on indexes of tomato s last growth period

GE Cailian"”, CAI Huanjie' > WANG Jian'
(1. College of Water Resources and Architectural Engineering, Northwest A & F University » Yangling, Shaanxi 712100, China;
2. Exploration and Design Institute for Water Resources and Hydropower of Xinjiang Uyqur Autonomous Region of
Ministry of Water Resources, Xinjiang, Wulumugi 830000, China)

Abstract ; In order to study the effects of different irrigation levels and ventilation levels on some indexs of tomato
including morphological indexes: photosynthetic indexes: yield. quality and water use efficiency. with Fushan No- 1 as
matierial , we did an eight-level irrigation and ventilation experiment in greenhouse- The conclusion is that there is signif -
icant effect of different irrigation levels and ventilation levels on some indexs of tomato, including morphological indexes
photosynthetic indexes, yield, quality and water use efficiency- Under TZ level. the yield and water use efficiency of
tomato can reach a high level. being 7- 28 kg/ m” and 0. 68 mmol /mol respectively - Under T8. the sugar- sugar/ acid ,
hardness and soluble protein are high. being 83.47 g, 4. 13%., 13.61, 3.77 and 0. 28 F‘g/ g respectively - The stem di-
ameter is the maximum in T4, reaching 0. 98 em- The plant height is the maximum in T6. reaching 135.00 em- Under
the levels of T7 and T6. physiological indicators of tomato is high- T8 treatment can significantly increase the plant
height and dry matter accumulation in shrub layer- At the same level of irrigation. oxygenated irrigation can significantly
improve the quality, physiological and morphological indicators of tomato, but there is no significant effect on yield, wa-
ter use efficiency and stem diameter-

Keywords . oxygenated irrigation ; tomato; yield; quality ; water use efficiency ; photosynthetic indexes ; morpholog-

ical indexes



