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Table 1 Mass concentration of nitrate nitrogen,ammonium nitrogen, available phosphorus, and

available potassium in nutrient solution mg « L™
it 3 A A SR AL AL
Treatment Nitrate nitrogen Ammonium nitrogen Available phosphorus Available potassium
T1 6. 646 14. 060 25.616 57.883
T2 9.965 111.753 26.796 297.764
T3 13. 837 105. 950 22.670 406. 237
Y1 5.516 24.126 47. 546 79.571
Y2 10. 982 108. 026 96. 380 317.622
Y3 12.512 130. 806 96. 380 409. 372
CK 236. 322 19. 251 46. 827 328.566
*2 BREFREEBRRERE
Table 2 Mass concentration of amino acids in nutrient solution mg -+ L™
R EES AEAPLRZR T IREA PLE TR D 1L U85 7 57 (CK)
Amino acid Aerobic organic nutrient solution  Anaerobic organic nutrient solution ~ Yamazaki nutrient solutions
KEHMR Asp 5.79 1.6 0
FEMR Thr 2.85 0.6 0
22 Z PR Ser 5.01 0.72 0
A AR Glu 4.01 1. 40 0
H&Em Gly 6.93 2.98 0
WA Ala 3.89 0.28 0
AR Val 2.01 0.41 0
SRR Lle 1. 40 0 0
SLEMR Leu 2.82 0 0
i Z R Tyr 1. 69 0 0
I E# Phe 5.00 1.33 0
MR Lys 18.79 0.58 0
&R Arg 1.34 0.54 0




< 1296 wodb & Mk % R 28 &

F3 e
Table 3 Test treatment

b B

Treatment

T1 T2 T3

Y1 Y2 Y3 CK

29 Classification A% Aerobic A% Aerobic

EC/(mS+cm™ D) 1 2 4

4 Aerobic

R4 Anaerobic K4 Anaerobic K% Anaerobic IlIIF Yamazaki

1 2 4 1.8

1.3 MEMBEA*

R AL PRBEHLEURE 4 R, AR FE 110 d J5RIL.
T 2 53t B AR 1 ff SO S I S ) R LR B L PR
A T 60 “CHbHE i Hk T 2 1E o5 5 I A A PR T BT
i, MBS R B EES S AR A T 3 R
UrgertdERE 0.1 g I it & 38 3T o 43 0, AR B 4
$96 00 CREERAR Z A, 50 A0 566 BE T 43 T
HP K 665 nm Fl 649 nm T AYWOE AR L 5 RE
i B S O 3 UK, O TR I A R B A 3 BORCE 1
E I A K S R AR 3 R ThBe LA RS
0 R L1-6800 i #5 20O & A I 2 7 il -
G A R s R S A S SR R 5 A A I ik R
R S5 R BT BIE BELIEE 5 Bk, B UCRIK
BF B 7, e T BRSO AR 5 R A % R CRRAT
B L DLk 3 BN S 667 m” a0 AIA
P & 9y S A LR Jia i 43 £k 1T RHBO-90 A1
FEPT OGO & , W5 IR L 48 vl i v W2 1 5 A HLIR
FY AR AT R (1 4R 3R C ORIl R 46 T i
BTN R T % S Se W G250 Yk i H
0,3 FK A R - R 3 0 1 5 SR T ST20C-C A
L SR € EC {8 ; A ST10(pen pH meter) %l
pH A0 & pH 5 JH S8 Ak 81 i 4-3% 21 i ) 43 A A
5 i A 2 5 il R S 9 B T3 SR 3 B
3 AT SN W 5 D R e 1 4 M O BE Tk
W5 AR 5 B ACS2 000 25 450 T 4145 i Yk AR
AR — BN 5 45 S R o3tk B B ok

1.4 HiEsE

K Excel 2007 %K 4 i 47 %% 9 % 21, H]
SPSS 20 A B4 Duncan’s # 2 W 22 B 31748
P17 220 (P <<0. 05) . H(dl DL 2500+ dn
ME2"HRIRN,

2 HREAHM

2.1 AELEMNEMEYEHHME

HI 3R 4 WL A HLE SRR A Y =Y B E
KT CK.OXEFA CK TSR L TSR M
AR LR WY I, B CK BA B4 H3A
BEER L L A L 2 T A LS SRR R — e R
BCLb AN G2, A HLUEFRWAR R EC (A &4, IR
A Y1 RN Y2 AR BT fE BT A S S TR AL T
HT2, 54 S8 41, 84 % #1 83.33% , Tk
AN 70, 73 % 1 62. 22 % AT A4 T3
5T A A A L IR AL Y3 M 40, 649 F
51.00%.,

A A B T L BRRR T R & 3 B T A A
150 A A B T3, 43l & % B 95. 65 %6, 66. 36 %
66,3600, IRAAH PR, PR 7 & 3
Ry BiE EC (B 1Y T 1 5 35638 i 5 BT
A4k B B AL BN Y2, 4 R CK OB
89.57%.66.02% Fl 63.89% ., % I,CK & &
T RRLAPE SR RE Y2 Rl A
T Y B,

R4 FRLETEHEVERFENETH

Table 4 Changes of different treatments on biomass and yield of tomato

b B LR7S 958 kT B g ARG/ g Wbk E /g 3 HRAM R/ (kg - 667m )
Treatment  Fresh mass per plant Dry mass per plant Single-fruit mass Single-plant yield Pre-production

T1 239.3331£9.866 d 41.333%1.453d 80.912£2.944 d 432.951£40.732 ¢ 1298.0892113.986 ¢
T2 336.346+£6.110 ¢ 45.211+£1.155 cd 96.3314+1.931 ¢ 771.832+53.633 b 2 315.9784178.219 b
T3 438.667+10.588 b 48.3331E1.667 ¢ 110. 62042, 153 ab 996.355+36. 944 b 2 988.733£99.495 b
Y1 339.667x9.770 ¢ 70.333E£1.764 b 99.1604=5. 939 be 959.311£47.432 b 2 877.1334132.736 b
Y2 438.733£5.774 a 73.667+£0.882 b 103.24441. 165 be 991.1624+20.654 b 2 973.131£57.605 b
Y3 260.333+£3.528 d 35.321+1.155 ¢ 46.354+£5.281 e 302.224£35.178 ¢ 906. 6221+98. 336 ¢

CK 476.667£12.019 a 98.66721.667 a 115. 24742. 965 a 1501.127£63.971 a 4 503.6222189. 046 a

L« RSB 5 bR A /NG 2B 7R 22 5 35 (P<<0. 05) . TR,

Note: Different lowercase letters in each column indicate significant difference(P<<0. 05). The same below.



8 &2

F G AR HUE SRR B B BCR a .+ 1297 -

2.2 AELEWNFEMITFMHERENZMNE

W5 Fros A HLE IR R 2 4 R T i
SEUREE T CK. AR A 2 i o5 %
KT CK, RAEHAM R HXBEE R TR THEZE R
TR G RN EH, Y1 Y2, Y3 G EK a
A3 e CK #1454 %6 .48, 44 % F1 10. 88 %% 5 it
L F (a+b) 2 B X BEE 10, 20 %6 .43, 67 % Al
6.67%.,

HEHAMGRKE EC E XS nmisg . L T3
JEE A HLE AR EC &M F I RE A Y1,
Y2 M Y3 B ST A AL T1.T2 #1T3,Y1 i
LRR a P& R b FIMSR R (a+b) 2Bl e T1 34 hm
95.92%.92. 68%.95. 00% , Y2 43 5l kb T2 & fm
130.77% .140. 45% M1 132. 39%, Y3 435 kb T3
AN 72.14% .51, 46 % F1 66. 67 % ;45 L R4 Y2
Bl A A Rt a R 2,

x5 AEARLETEMHEZRESHMNETWL

Table 5 Changes of different treatments on tomato chlorophyll mass fraction

egE b/(mg g 1)
Chlorophyll b mass fraction

M4t 2 (a+b)/(mg =g ")

Total mass fraction of chlorophyll

JuR: M4k%E a/(mg =g D)
Treatment Chlorophyll a mass fraction

T1 2.38540.188 ¢

T2 2.62140.060 ¢

T3 2.62140.372 ¢

Y1 4.6634+0.057 b

Y2 6.04340.262 a

Y3 4,51440.186 b

CK 4,071+0.135 b

0.823£0.187 ¢ 3.20940.003 ¢
0.8992£0.090 ¢ 3.52040.054 ¢
1.03840.274 ¢ 3.65940.295 ¢
1.58440.056 b 6.24740.048 b
2.14540.278 a 8.1884-0. 066 a
1.56540. 186 b 6.07940.001 b

1.62340.134 b .69940.013 b

131

2.3 AELEMNBEMHFXAESERNZI

k6 iR, A HLE SR A A A GO0 G R
(PR EC{E3E 2 8 2 1 F e, 1 W E %
T CKARAZEMB R A (T ) RN T, CK
BT 8. 98% s Mlal CO, BE/RATE(COBEH EC
fE¥E I R, T T2 B9 C, 8 CK & 2 38 Jn
30.96 % 6. 41%; T1.T2. T3 KALSE(GH P
WE T CK, & EC HIG 2 I eREAUS
(R B, g i) L 6 BECHE i 73, 87 %0, 1. 51 % A
39.20%,

IR P, FEE EC A3 5 80 5% T+ & J5 B

Ry fbtash . Y2 i) P, % CK ¥ /m 0.96%; T,
Wi#E ECHI e M5 FRE. Y2 T, Ik CK &
FWIN 23.36%:C; FE EC B3 m &2 35 FEAR
JET R B AL, Y1.Y3 C, 49 e CK 3
5.34%F1 8.90% G, BEE EC {HI M E &L T =
i FREREEFL YL Y2 AT Y3 [ G, 43l CK 3
T 39.20% .142. 21 % F1 46. 23% . A5 L 35 AR
W EC &4 F.YL M Y2 P, BF®m T T1 A
T2,Y1 M P, 3 T1 #Jm 250. 21% ., Y2 # T2 4
111, 31%, % 1L R4 Y2 %A bk 1Y O A BE
J1 B

Fo6 AEABEBTHEMMREGHENETL

Table 6 Changes of different treatments on tomato photosynthetic characteristic of tomato leaves

Ab# Treatment P,/(pmolsm™ 2 «s™ 1) T./(mol « m~?

csTh C;i/(pmol « mol™1)

G./(molem 2 +«s 1)

T1 4.073+0.881 ¢ 5.54740.053 ab
T2 9.19640. 117 be 3.70640.076 ¢
T3 14.744£1.776 ab 4.49540.323 b
Y1 14.275+1.278 ab 4.9114+0.327 b
Y2 19.23242.412 a 6.27940.429 a
Y3 11.55943. 345 b 4.71520.612 be
CK 19.05040. 302 a 5.09040.195 b

368.611+5.297 a 0.346+0.091 ab

299.848+4.127 be 0.20240.019 b
280.698+3.82 ¢ 0.27720.039 ab
296.307+9.570 be 0.338+0.056 ab
190. 88843.447 b 0.48240.086 a
306.957£5.507 b 0.29120.142 ab

281.797£0.302 ¢ 0.19940. 048 be

2.4 AN[E) AL 3R X A AR B Y R

M7 TLAE A LS SRR A T
R REE EC (H8 05 B BRS04 1k
T3 FIEEE B Y 5 CK JC 2 3 k22 5 5

M2 Lbbfi# EC HTm 2B RS T B, T1 FR
Fb# CK 3m 0. 52%; i & C R IRE &
EC {8 34 i ifii #% jin, T1. T2 A1 T3 ¥y & & KT
CK; A ¥ P 28 11 0T it 70 BB % EC (8 3 i i 1
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PR AEAH W] s Pk D W) o 6 4 BB EC (E 1
2 S T R AR R B, Y 2 AT T EDE
Prige CK G 3. 16 0 iR IR & EC {535 in 2
AT G B AR R AR A 3, Y2 BEIR L i 2 e T
CK, kb CK 5/ 44. 89 % ; 4 A= % C Jx £ W % fifi

& EC A3 hn 5 2905 7 5 5 BE AR A 28 1kt 4, 3
8T CK; nl i M2 A it 70 BB EC (534 0 5
BSETH e B AR fh a4, Y2 AT I AR T
PR CK W38 38 i 29, 39 90, PR 480 41 fil§ iR £k 1
8 F CK., £ L RE Y2 T i e b
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Table 7 Changes of different treatments on quality of tomato

PRI %

#EFR C/
(mgeg 1)

R E B/

1 i b / . kol
(mg-g 1) iRt/ (mg « kg™ 1)

Vitamin C
mass fraction

Soluble protein
mass fraction

Nitrite nitrogen
mass fraction

1.14540. 095 9 cd
1.24840. 051 cd
1.870£0. 030 be
1.78140. 448 be
2.45540. 479 ab

0.861+0.0828 d

0.710+0.173 e
1.090=£0. 046 d
1.801£0.062 ¢
1.35140.262 d
2.82240.046 a

0.692+0.062 e

127.717415. 689 ¢
182.06547.703 b
326.992+11.533 ab
136.7754+19. 741 ¢
331.521£7.982 ab

349.637£15.238 ab

Trgtfem Soluble so}ar Soigrﬁictitd/fdio
mass {raction

T1 5.87540. 213 ab 7.562+0.685 be
T2 5.35040.104 b 6.081+0.469 cd
T3 6.22540.278 a 5.82540.504 d
Y1 5.35040.050 b 6.81540. 395 bed
Y2 6.525+0.292 a 10.90140.217 a
Y3 6.050+0. 225 ab 8.16840.475 b
CK 6.325+0.381 a 7.52340.577 be

2.9074+0.097 a 2.18140.262 b

397.934+11.283 a
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Effect Analysis of Hydroponic Tomato with
Different Organic Nutrient Solution

XIN Xin',JIA Qi' sMOU Suntao',CHEN Danyan',
YANG Zhenchao' and WU Yongjun®

(1. College of Horticulture, Northwest A&F University, Yanglin Shaanxi 712100, China;
2. College of Life Sciences, Northwest A&F University, Yangling Shaanxi 712100, China)

Abstract For providing a basis of fructification improvement by hydroponic cultivation of organic nu-
trient solution,we studied the effect of two kinds of organic nutrient solutions with different electrical
conductivities on the growth and development of tomato. With tomato as material and the Japanese
Yamazaki nutrient solution was used as a contrast,two kinds of extracts from tomato stalk were taken
as nutrition solution after fermented by aerobic fermenting and anaerobic fermenting, namely aerobic
and anaerobic nutrition organic solution, it were diluted to electrical conductivity of 1 mS + ecm ', 2
mS+cm ', 4 mS e cm ! to culture tomato. The results showed that the biomass index and yield index
of organic nutrient solution were all significantly lower than the CK. The chlorophyll mass fraction of
aerobic organic nutrient solution increased with the increase of EC value, and the chlorophyll mass
fraction of T1(1 mS+cm '), T2(2 mS+* cm ') and T3(4 mS + cm ') were all significantly lower
than that of the CK; the chlorophyll mass fraction of anaerobic organic nutrient solution increased
first and then decreased with the increase of EC value. The chlorophyll mass fraction of Y1(1 mS -
em '), Y22 mSe+cm '), Y3(4 mS+ cm ') were significantly higher than CK. The photosynthetic
capacity of aerobic organic nutrient solution increased with the increase of EC value. The photosyn-

thetic capacity of T1, T2 and T3 were significantly lower than that of CK, and the photosynthetic ca-
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pacity of anaerobic organic nutrient solution increased first and then decreased with the increase of EC
value, in which Y2 was significantly higher than CK. The mass fraction of soluble solids, sugar-acid
ratio, vitamin C and soluble protein in anaerobic organic nutrient solution increased first and then de-
creased with the increase of EC value. Y2 soluble solids, sugar-acid ratio, vitamin C and soluble pro-
tein were significantly higher. In CK, the nitrate of organic nutrient solution was significantly lower
than that of CK. Anaerobic organic nutrition solution made by tomato stalk anaerobic fermenting
could improve chlorophyll mass fraction of tomato leaves, the photosynthesis and quality of tomato.
The best treatment was anaerobic organic nutrient solution Y2(2 mS « cm ').

Key words Tomato straw; Organic nutrient solution; Hydroponic culture; Electrical conductivity;

Quality of tomato
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