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Effect of DA-6 on strawberry photosynthesis and growth in the
double-H three-dimensional culture system

LI Rui', ZHANG Lei', SHENG Hong-ya', XU Chuan', GAO Zhen',
WAN Ji-hua', DONG Fei*, WANG Hong-qing'*
(1. College of Agriculture and Biotechnology, China Agricultural University, Beijing 100193, China;

2. Twelfth Divison of Xinjiang Production and Construction Corps Academy of Agricultural Sciences. Unumgi 830088, China)

Abstract In view of present situation that the growth of strawberry in different stereo cultivation layers is not the same
and to promote the application of DA-6 in stereo cultivation, ‘Benihoppe’ strawberry ( Fragaria X ananassa Duch.) in
the double-H three-dimensional of protected cultivation was used to explore the light conditions of culture system and
the effect of spraying DA-6 in winter on strawberry photosynthesis, plant growth, yield and quality of fruit. The results
revealed that the light conditions of lower layer of double H-dimensional cultivation was poor and the light environment of
southern,central and northern part of lower layer was quite different and DA-6 improved the net photosynthetic rate.
promoted plant growth, increased strawberry production and improved fruit quality with the increase of DA-6
concentration. Compared with the control, the net photosynthetic rate of upper strawberry with 20 mg/L DA-6 treatment
was increased by 13.0% and LAl improved 18.0% and significantly increased chlorophyll a,b content, fruit yield. fruit
firmness and soluble solids;the net photosynthetic rate of lower layer strawberry with 30 mg/L DA-6 was increased by
53.0% and LAl improved 11. 1% , resulting in significant increase of chlorophyll a, b content, fruit yield, fruit firmness
and titratable acidity and decrease of soluble solids content; however, the growth of strawberry with 40 mg/L DA-6
treatment was inhibited. Our study demonstrated that moderate spraying DA-6 can promote photosynthesis of

strawberry and its early maturity, increase the productivity of dual H-dimensional cultivation of strawberries under
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relatively poor light environment in lower layer in.

Keywords three-dimensional cultivation; diethyl aminoethyl hexanoate; strawberry; weak light; net photosynthetic

rate; fruit yield; berry quality
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Fig. 1 Light intensity change in different positions

at the double H hanging culture shelves
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Table 1 Relative light intensity of strawberry in different locations at the double H hanging culture shelves
o & ff %] Time H - #4515t
Location 9:00 10:00 11:00 12.00 13:00 14.00 15:00 16:00 Mean
EEALE 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100 100. 00
TEJLE 19. 90 22.90 39. 31 15. 36 35.17 68. 80 33.83 32.49 33. 47
R 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
TR 15.55 21. 87 55.56 14. 40 46. 84 64. 87 39.07 40. 25 37. 30
FEmH 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
TIZmHB 23.04 26.07 60.72 16.91 35.48 74. 64 33.76 38. 81 38.68

TE AR X G5 PR 1 e — i 220 R) — iR A 2 OB IR O B 100, F2 S L2 ML E,

Note:Relative photosynthetic active radiation was the ratio between other layers and upper layer with photosynthetic active radiation of

upper layer as the base value of 100.
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Table 2 Effect of DA-6 treatment on the strawberry leaf area cm?
Ab 3 A ¥R J5 BFE] /d Days after treatment

Treatment 7 14 21 28 35
+ CK 8.6440.7 be 14.41£1.5 ¢ 16.60=41. 4 be 17.70£1.7 ¢ 17.80+£1.8 ¢
10 9.0340.9 be 14.64+1.5 ¢ 17.4141.6 be 19.1041. 8 be 19.32+1.4 b
20 8.35%0.6 ¢ 16.31%1.0 ab 17.88+1.7 b 20.74%+2.1a 21.34+2.1a
30 10.67+1.1 ab 17.01£1.9 a 19.85+1.8 a 21.114+2.4 a 21.23+2.2 a
I 40 8.8840.7 be 14.25+1.2 ¢ 16.32+1.5 ¢ 17.58+1.5 ¢ 17.5941.6 cd
T CK 10.814+0.9 a 15.0441.5 be 17.36+1.7 be 18.514+1.7 be 19.254+1.8 be
T 10 7.77£0.5 ¢ 14.23+1.3 ¢ 16.7341.5 be 18.2841.8 be 18.44=41.7 be
T 20 7.754+0.6 ¢ 15.15+1.4 b 16.81+1.6 be 19.244+1.6 b 19.254+1.9 be
T 30 10.21%1.1 ab 16.71%+1.4 a 19.0942.0 ab 19.1841.7 he 20.83+2.0a
T 40 9.62+£0.9b 11.62+1.1d 14.16+1.2 d 16.0241.5d 16.2141.5d

T I ECF G AR A IR B R RFE 0. 05 K R E 2R . T,

Note: Valures followed by same letters in each column are not significantly different at 0. 05 level from each other. The same below.
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Table 3 Effect of DA-6 treatment on strawberry net photosynthetic rate %
Ab 3 b 5 I [E] /d Days after treatment

Treatment 7 14 21 28 35
I CK 6.32+0.5b 8.96+0.7 b 10.96+1.1b 11.02+1.0 b 10.8940.9 be
10 5.9640.4 bc 8.12+£0.6 be 11.02+1.2 b 11.324+1.2 b 11.224+1.0 b
I 20 7.697£0.6 a 10.63%1.0 a 12.39+1.0 a 12.69+1.3 a 12.46+1.4 a
30 7.2640.5 ab 10.2140.9 ab 11.694+0.9 ab 12.034+1.0 ab 11.68+1.1 ab
I 40 5.6240.3 be 8.65+0.6 be 10.64+1.1b 9.36+0.8 ¢ 9.01%0.9 ¢
 CK 4,35+0.3 ¢ 6.6540.5 ¢ 7.32+20.6d 7.364+0.5d 7.384+0.7d
T 10 4,96+0.4 ¢ 7.32£0.6 ¢ 8.95+0.8 ¢ 9.36+£0.7 ¢ 8.95+0.7 ¢
T 20 5.2340.5 be 8.42+0.8 be 9.847+0.9 be 10.12 b£=1.0 ¢ 9.86+0.9 ¢
T 30 6.394+0.6 b 8.99+0.9b 11.12+1.1 ab 11.56+1.2 ab 10.9941.0 be

T 40 4.31£0.2 ¢ 6.56+£0.

al
o

7.02+£0.6d 6.58+0.7d 6.21+0.6d
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DA-6 4b B & 34 T 4K b & i ,40 mg/L DA-

6 Ab P AR T M AR R A LR b i, W H
TERA L 20,30 me/L AbBRJE B HR T 4%
R a.b &FRIFE LEX M2 W EA R 2E R
30 mg/L AbFJR 28 2 a b & | H 4R b CK,
40 mg/L AR PR FEREAR T M-SR A SR alb
g, AL 30 mg/L DA-6 4 HER] LU T 20t
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Table 4 Effect of DA-6 treatment on chlorophyll content

fib 2 Mgk /(mg/g) m2g % a/(mg/g) m2g % b/ (mg/g) M-4¢ % a/b
Treatment The total chlorophyll Chlorophyll a Chlorophyll b Chlorophyll a/b
I CK 2.10£0.19 ¢ 1.472£0.09 ¢ 0.62740.04 cd 2.37b
k10 2.36+0.21 b 1.584+0.10 b 0.77+0.06 ¢ 2.05 cd
20 2.95+0.26 a 1.9640.15 a 1.0040.07 a 1.96 d
130 2.4240.26 b 1.55%+0. 10 be 0.8740.07 b 1.78 e
I 40 1.9140. 14 de 1.394+0.10 cd 0.52740.04 e 2.67 a
T CK 1.794+0.18 e 1.2640.15d 0.53£0.02 e 2.38 b
T 10 1.944+0.19 d 1.30+0.11d 0.6340.03d 2.06 cd
T 20 2.00£0.17 cd 1.31+0.13 d 0.69740.06 cd 1. 90 de
T 30 2.14+0.14 ¢ 1.4040.12 cd 0.74+0.05 ¢ 1. 89 de
T 40 1.724+0.11 e 1.1740.10 e 0.55+0.02 e 2.13 ab
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R5 DA6AENEETE
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Table 5 Effect of DA-6 treatments on strawberry fruit yield
b RAHE/ D KRB/ g Ty /g bk o/ g/
Treatment The number of fruit The largest fruit weight Average single fruit weight Yield per plant
F CK 11.1£1.0 ¢ 32.1d 16.0+1.3d 178.6+15.3 d
10 11.0£1.3 ¢ 35.6 ¢ 18.9+1.6 ¢ 209.1+19.5 ¢
20 12.4+1.1a 42.6 a 20.5+1.8 a 253.5+21.8 a
I 30 11.9+1.3 b 35.9 ¢ 19.6+1.5 be 232.6+20.9b
40 11.6+1.4 be 39.2 b 17.2+1.7d 200.7+17.3 ¢
T CK 10.9+1.0 ¢ 22.5 1 10.0+1.0 f 109.2+9.9 f
T 10 11.2+0.8 ¢ 26.9 e 11.6f1.1e 129.9+11.1 e
T 20 11.9£0.9 b 23.5 1 16.7+£1.3d 198.3+16.6 cd
T 30 12.1+£1.7 a 28.9 de 17.6+1.5 cd 213.2%+18.7 be
T 40 10.8+1.2 ¢ 23.6 1 11.6+1.1e 125.6+10.4 e
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B % M
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SRS I CK H R A 3 M4 L 45 A BRI R TR
TR M i v T A G SR S R, H O A R Y 22
AR, 20 mg/L DA-6 4bBEX H |2 H % H
CK & 4w 1 il PE BB Y & & .30 mg/L DA-

6 4bHW H FEEAF T CK B3 #2517 n] % 1 [
B HREMKT L CK, WH LE®EAL 10,
20,40 mg/L DA-6 Zb PRI I+ CK B F & T nl i &
% & i, 30 mg/L Ab PR ERE & T Al R L1
H5ECKERABZE,WH FREARZLT 10,20,
30,40 mg/L DA-6 4b ¥ ¥ I | CK W 7 Al
WERSE, AWM H T 25820k AN R ik E
DA-6 A3 J5 FEAK 1 TS PR DR 9, S 1 R 2

P
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Table 6 Effect of DA-6 treatment on strawberry fruit quality

i B/ (kg/om)  RTEHEEIBEN/Y WS R % ORI
Treatment Hardness Soluble solid content Titratable acidity
I ck 0.195+0.020 ¢ 8.754+0.65b 0.7540.080 d
10 0.20640.023 b 8.9240.71 b 1.02£0.120 b
20 0.2134+0.021 b 9.02+0.76 a 0.8940.090 ¢
I 30 0.214+0.025 ab 8.94+0.69 ab 0.814+0.089 d
[~ 40 0.205+0.022 b 8.4240.60 bc 0.9540.105 ¢
T CK 0.19140.020 ¢ 7.36+£0.55d 0.9440.102 ¢
T 10 0.2034+0.019 b 8.03%0.56 cd 1.11£0.130 a
T 20 0.229+0.028 a 8.31%0.61 ¢ 0.9540.108 ¢
T 30 0.220+0.020 a 8.124+0.56 ¢ 1.0440.110 b
T 40 0.215+£0.026 a 7.6640.54 d 0.9340.100 ¢

3 Wit54it
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