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Table 1 The formula of different nutrient solution mg/L
AP Treatments Ca(NO3)2 « 4H2 0 KNOj3 (NH.): HPO, MgSO, « 7TH: O NH,NOs3
1 295 303 62 246
2 236 303 62 124 80
3 354 489 62 177

DT EMEL N2 0 Z 8 — 4148 20 mg/L, IR 2. 86 mg/L. BifR4k 2. 13 mg/L. BB 4E 0. 22 mg/L, BB 0. 08

mg/L, 82 4% 0. 02 mg/L .
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Trace elements dosage: Na; FeEDTA 20 mg/L,H;BO; 2. 86 mg/L,MnSO, * 4H>0 2. 13 mg/L,
7TH,0 0. 22 mg/L,CuSO,; « 5H20 0. 08 mg/L,(NH,;)sMo; Oz « 4H,0 0. 02 mg/L.

H7E 5. 5~6.0, HMRT BRI 75 C T 72 h B
it I FH A OGBS0 i R oA R
(PO AALFE (GO AMLE B CO, WRBE(C) (2K
BOR(T) IR FLBRSIE (Lo . H R HoAth 45 2R
it 55— M B R AR R B AH I

2 ZBRESH

21 AAEFRMESEHMRANZNE

&2 Al 0L Ab 3 2 it SRR EE i 5
[F) 300 LAt Ak 8589 25 S S J 3, TR SR B B R
SRS R A, 12 4 20 HA2 H
5 H A k5 5 T R 2R 0 AR R 0 T e L 2
SABEMHE I3 25 HEm T AR 11
B AR R T8 LA T 2 A B L AL BE 3 A 2K
M5 AR R BT LB B A X W] R 5 AL B 3 A
BB TR TR AL 2 F—ERR . FHE—

k2 AAERBRMNESEMMRENZT M
Table 2 Effect of different nutrient solution on strawberry’s stem,leaf and roots
. 20t Stem and leaf % Roots
Qb 3 P H o = N P o
fof T 44k /g TRkt /g T L/ %% fif T i/ g THihE/g T/ %
Treatments  Survey date . : . : . .
Fresh weight Dry weight Dry-fresh ratio Fresh weight Dry weight Dry-fresh ratio
2009-12-20 22.7d 1.88 ¢ 8.3d 3.8d 0.30 d 8.0 be
1 2010-02-05 40. 0 abc 3.72 a 9.3 ab 8.9 a 0. 80 ab 9.0 a
2010-03-25 40. 5 abc 3.81 a 9.4 a 8.7 ab 0.79 b 9.1a
2009-12-20 23.2d 1.90 ¢ 8.2d 4.6 ¢ 0.36 d 7.8 ¢
2 2010-02-05 41.7 ab 3.79 a 9.1 abe 9.3 a 0.86 a 8.8 ab
2010-03-25 43.3 a 3.85a 8.9 abed 9.2 a 0. 85 ab 9.2 a
2009-12-20 22.9d 1.92 ¢ 8.4 cd 3.9 cd 0.33d 8.5 abc
3 2010-02-05 39.3 be 3.77 a 9.6 a 8.6 ab 0.79 b 9.2 a
2010-03-25 37.2 ¢ 3.20 b 8.6 bed 8.1b 0.71 ¢ 8.8 ab

1) F i RPN B A R 8 F£w P<<0. 05 KF E#ZF % . R, Different letters in the column show significant difference at 0. 05 lev-

el. The same as follows.
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Table 3 Effect of different nutrient solution on strawberry’s flowering and fruiting
5 — 46 ¥ First clusters 5 —AEJF Second clusters 5 =4EJ¥ Third clusters
AL TEa% AL IR AL TEA B
Ak 3 - £ - 1E38) o AEH
Initial . Average Initial . Average Initial . Average
Treatments . Flowering . Flowering . Flowering
flowering flower flowering flower flowering flower
phase phase phase
phase number phase number phase number
2010~ 2010-11-09— 2010~ 2010-12-12— 2011~ 2011-02-12—
1 12.93 _ 17.1 11.5
10-27 2010-11-29 11-25 2011-01-27 02-03 2011-03-05
2010- 2010-11-09— 2010- 2010-12-14— 2011~ 2011-02-26 —
2 11. 20 14.5 10. 2
10-27 2010-11-30 11-27 2011-01-28 02-05 2011-03-08
2010~ 2010-11-08— 2010- 2010-12-10— 2011~ 2011-02-21—
3 12.16 16.0 11.0
10-28 2010-11-26 11-24 2011-01-26 01-28 2011-03-03
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Table 4 Effect of different nutrient solution on strawberry’s fruit quality and yield

R, AR/ % R/ WEMEEDEY/ Y FTERR/ Vo B/ (mg/g) MMk /g Ve it/
Ab B "5 . . 5 .

Average . i Fruit setting (kg/cm?) Total soluble Titratable Total Plant (mg/kg)
Treatments K . Uniformity . . . . . LN
fruit weight percentage  Fruit firmness solid acid sugar yield Vitamin C

1 22.7b I Good 100 0.32 a 13.9 a 0.76 a 68.4 a 295 a 718 a

2 24.0 a U Better 100 0.31 a 13.4 a 0.67 b 65.5 b 240 ¢ 699 b

3 23.2 a —f% General 100 0.33 a 12.6 b 0.71 a 65.0 b 255 b 685 b

1) F A8 24 R, AR R NS — B R IR . Data in the table are in average, fruit weight as the first fruits measured val-

ues inflorescence.
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Table 5 Effect of different nutrient solution on photosynthetic characteristic of strawberry leaves
I 4 Jb 3 Holt g iR/ AT/ MIEHEBE CO, W/ <AL B AR/
Stage Treatments  (mmol/(m” < s)) P, (mmol/(m® «s)) G, (mmol/mol) C; Hil{E Ly (mmol/(m? « s)) T,
s . 1 26.40 a 352.6d 194.1d 0.45 a 4.76 a
HIRERY .
. 2 22.87 cd 281.0 e 195.7 d 0.44 a 4.11 b
Vegetative growth stage
3 26.11 ab 532.2 a 222.3 be 0.36 b 4.90 a
1 24.26 be 554.3 a 237.8 ab 0.32 cd 2.84 ¢
45 R
Frui . 21.94 d 416.6 ¢ 242.3 ab 0.31d 2.22d
rult setting stage
3 23.94 cd 473.4 b 257.4 a 0.26 e 2.37d
555 14.37 e 223.9 f 202.2 cd 0.42 a 2. ?6 d
Fruit mature stage 7.42 g 110.9 g 239.4 ab 0.32 cd 1.51 e
3 9.82 f 112.3 g 226.1b 0. 35 be 1.47 e
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Table 6 The results of matrix cultivated strawberries pesticide residue and the pollution-free food residue testing standards

mg/kg
T H 4 Fr - - RIREN AR e "
: i i g 23 i T SRR WURMEE O RBURRE B ZWR
Project . . (NaNO; 3 . . . . .
Pb As Cd Hg r L. Dimethoate Fenvalerate Fenitrothion Phoxim Carbendazim
name Nitrites
;:gﬁ— L 42
LJ\,#A_ " . 0.01 0.014 0.003 0.010 0.010 1.42 — — — — —
Matrix cultivated
St/ e Y
Th llution-f
€ POTUHONTIES 0. 200 <<0.500 <€0.030 <0.010 <1.000 <.0. 020 <0.500  <0.050 <0.500

food residue

testing standards
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Effects of nutrient solution in soilless cultivation on plant growth,
photosynthetic characteristics and fruit quality of strawberry

ZENG Xiang-guo FENG Xiao-ming XIANG Fa-yun
WU Run-ling ZHANG Peng GU Yu-cheng

Institute o f Economic Crop s Hubei Academy of Agriculture Sciences sWuhan 430064 ,China

Abstract Hydroponic experiments of strawberry were conducted with three formulations of nutri-
ent solution to select the best formulations for soilless cultivation of strawberry. Several main character-
istics of growth including the fresh weight and dry weight of overground plant and root, the growth of
crown,the photosynthetic and quality of strawberry,the diameter of staminate flower, the growth amass
were investigated. The results showed that the effect of nutrient solution with the content of calcium ni-
trate tetrahydrate, potassium nitrate,ammonium dihydrogen phosphate, magnesium sulfate and ammoni-
um nitrate at 295,303,62,246,0 mg/L on the growing status and fruit quality of strawberry are better
than that of the other 2 treatments. This nutrient solution formula was the most propitious for the
growth of ‘Jingyao’ strawberry and the enhancement of the fruit quality among the three different treat-
nments. That is,it facilitated the growth of strawberry in alimentation growth periods,and the leaves of
‘Jingyao’ strawberry was larger and thicker with a dark-green color,and the diameter of the pedicel was
also larger. In addition,the nutrient solution formula was also conducive to the flowering promotion and
the reproductive growth of strawberry,and resultes showed that the single fruit weight,yield and fruit
quality is the best comparing to the other treatments. The results of this study provided academic and
technological basis for establishing high yield and quality of strawberry in greenhouse substrate culture
of irrigation and nitrogen application system

Key words strawberry; nutrient solution; growth characteristics; photosynthetic characteristics;

yield; quality
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