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Effects of DA-6 on growth and physiological characteristics in hydroponic lettuce

YANG Xiu-yi', LI Sheng-hui?, MEI Yu-chao?, YANG Guang", SUN Xiao-hui? ZHAO Chen-hao?, ZHANG Min, LI Cheng-liang™
(1.National Engineering Laboratory for Efficient Utilization of Soil and Fertilizer Resources, College of Resources and Environment, Shandong
Agricultural University, Tai’an 271018, China; 2.Liaocheng Product Quality Supervision & Inspection, Liaocheng 252000, China)

Abstract: DA-6 is a broad-spectrum and high-efficiency plant growth regulator, which has high biological activity and low toxicity. Effects
of five DA-6 concentrations(0,20,100,500,1000 pg-L™) on lettuce growth and physiological characteristics were investigated by hydro—
ponic approach with the Yamasaki lettuce nutrient solution. The results showed that the lettuce biomass and root items firstly raised and then
decreased with the increase of DA-6 concentrations. 100 .g-L™* DA-6 treatment improved the root activity and significantly increased the
dry and fresh mass of both shoot and root compared with other treatments,which reached 33.58%~742.86% ,11.56%~286.79% ,18.60%~
264.29% and 11.12%~267.83% , respectively. 1000 pg-L™* DA-6 treatment reduced the lettuce biomass and root activity in comparison
with 0 pg-L™* DA-6 treatment. Different DA-6 concentrations individually impacted on the lettuce qualities. With the increasement of DA-
6 concentrations, the nitrate content decreased after the first raise, but the adverse trend of ascorbic acid, soluble sugar and soluble protein
contents were observed. 100 pg-L™* DA-6 treatment significantly reduced the nitrate content by 23.40% than 0 ng-L™* DA-6 treatment.
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Whereas, the ascorbic acid, soluble sugar and soluble protein contents of lettuce leaves with 100 ng-L™* DA-6 treatment significantly in—
creased by 24.24%,64.29% and 22.92% compared with 0 wg-L™ DA-6 treatment, respectively. Meanwhile,100 pg-L™ DA-6 treatment
increased the SOD, POD and CAT activities, reduced the MDA content, raised the SPAD value ,and improved the photosynthesis and chloro-

phyll fluorescence properties of lettuce leaves. Under the current experimental conditions, the hydroponic lettuce nutrient solution added in

100 pg-L™* DA-6 was recommended, which not only warranted the high hydroponic lettuce yield but also improved the quality.
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Table 1 Effect of different DA-6 concentrations on biomass of lettuce

b3 Treatment/ bk FiREEEE Shoot  HLBRAR A fEH Root fresh ikt ¥ Shootdry AR 72 T Root dry HUH L
pgeL? fresh mass per plant/g- £ mass per plant/g-#f™ mass per plant/g- £ mass per plant/g- £ Ratio of root to shoot
O(XFHE) 47.35+0.83d 2.99+0.07d 0.84+0.03d 0.24+0.02d 0.29+0.01b
20 112.85+1.44b 8.54+0.05b 2.65+0.05b 0.43+0.01b 0.16+0d
100 125.90+1.02a 9.49+0.04a 3.54+0.04a 0.51+0a 0.14+0d
500 60.69+0.98c 5.48+0.02¢c 1.54+0.03c 0.33+0.01c 0.21+0c
1000 32.55+1.42e 2.58+0.06e 0.42+0.03e 0.14+0.01e 0.32+0.01a

T FF AR R iR 22 7 35 (P<0.05) . Rl

Note . Different small letters in the same column indicate significant difference at 0.05 level. The same below.
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1% 5 AT AL, AR BE 1Y DA-6 X A= St il G
PR RN SRR R, B DA-6 W Y
i, AR AL W A B (SOD) | 3k 4 4k 4 i (POD ) il et
AL S (CAT) & M e 3 hin J5 ik b, ifi9 —#E (MDA)
SrENERRE 5 . 100 wg- L™t DA-6 b3 MDA
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Table 2 Effect of different DA-6 concentrations on root of lettuce

AbFH Treatment/  BARRAR ALK Root total  BARRAR K 1HIFH Root area per  BARLAR{AFH Root volume

2% Root number/4~ HRATE ) Root

pg-L? length per plant/cm-f& ™ plant/cm?- £ per plant/cm®- ff activity/mg-g*-h
O(XTHR) 994.46+6.67d 231.56+4.24d 5.55+0.09d 832.33+12.39d 0.31+0.01d
20 1419.45+14.11b 440.67+23.12b 16.21+1.16b 1 459.00+20.22b 0.35+0b
100 1559.77+13.54a 545.07+13.29a 27.24+1.36a 1589.33+8.37a 0.39+0.02a
500 1 246.83+25.88¢c 325.67+10.02¢c 8.75+0.51c 1371.33+14.19c 0.33+0c
1000 621.71+11.06e 118.91+4.93e 2.55+0.17e 697.33+£12.81e 0.28+0e

% 3 AEIRE DA-6 Xt 4 RRISFRII T

Table 3 Effect of different DA-6 concentrations on quality index of lettuce

KbFH Treatment/pg-L™  fifREL Nitrate/mg-g™

PrIfImER Ascorbic acid/mg-g™

TR Soluble sugar/% Rl 9 Soluble protein/mg-g*

O(XfH8) 0.58+0.01b 0.33+0.01b 0.14+0.01b 3.49+0.08d

20 0.49+0d 0.40+0.01a 0.22+0.02a 4.04+0.04b

100 0.47+0.01d 0.41+0.02a 0.23+0.03a 4.29+0.03a

500 0.55+0.01c 0.35+0.01b 0.16+0ab 3.74+0.03c

1000 0.66+0.01a 0.23+0.02c 0.14+0.02b 3.17+0.07e

& 4 AERE DA-6 XA 3K SPAD B LS HFIEFIM R E VLR R R0
Table 4 Effects of different DA-6 concentrations on SPAD value, photosynthesis indicator and
chlorophyll fluorescence parameters of lettuce
NN = i3 i e BF S ke ok 5% ST = kA
i Treat_rlnent/ SPAD fH Photoj;?/:ltfe—itf rate/ Wi&)iitﬁﬁ:@? . Iaﬁtlel??:e(lzlglza{f%(%z Trani?iifrate/ 7‘2?{2"7;5[;1 ;‘E?JQH;Z;_ fz?t]l;{;i@
mg-L SPAD value wmol -m=2-s* mol-m=2-s*  concentration/wmol -mol*  mmol-m=2-s* dPS 1 Fv/Fm Fv/Fo

O(XfH8) 25.13+0.41d 13.46+0.17d 0.15+0d 115.95+1.01b 2.34+0.04d 0.79+0.83d 0.88+0.07d 7.61+0.03c
20 29.07+0.32b 19.07+0.06b 0.21+0.01b 93.97+1.38d 3.35+0.09b 0.82+0.22b  0.92+0.05b 8.45+0.14b
100 31.62+0.35a 21.56+0.33a 0.26+0.01a 79.51+1.98e 3.75+0.07a 0.84+0.34a 0.95+0.04a 8.94:0.07a
500 26.27+0.24c 16.09+0.42c 0.19+0c 106.48+1.38c 2.87+0.06¢ 0.81+0.98c 0.89+0.02c 7.82+0.03c
1000 22.49+0.38e 12.33+0.3e 0.13+0.01e 128.05+2.03a 2.09+0.03e 0.78+0.47e 0.86+0.06e 7.15+0.06d




36 %36 HE 11
5 AEIRE DA-6 XRIPIEESE R A BN
Table 5 Effects of different DA-6 concentrations on enzyme activities and MDA of lettuce
4bFE Treatment/ AL RE SOD/ it A Ak YE POD/ I E AL CAT/ P % MDA/
pg-L? U-gt-min?, FW U-g*-min?, FW U-g*t-min?, FW wmol-g*, FW
O(Xf &) 136.17+0.9d 27.74+0.59d 13.48+0.4cd 2.64+0.09b
20 156.37+1.54b 37.91+0.92b 16.45+0.96b 2.12+0.04d
100 163.85+1.18a 42.05+1.31a 22.28+0.57a 1.93+0.02d
500 144.05+1.86¢ 32.40+0.68c 15.80+0.54bc 2.33+0.05¢
1000 124.59+1.94e 23.80+0.72¢ 12.26+0.59d 2.86+0.05a
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