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Effects of soaking seeds with uniconazole on morphology, osmotic regulators
and endogenous hormones of industrial hemp seedlings under drought stress

JIANG Ying'**, ZUO Guangiang', WANG Xiaonan®, ZHANG Xiaoyan’, HAN Chengwei’,
HAN Xicai’, CAO Kun®, ZHAO Yue’, SUN Yufeng’, FENG Naijie'
(1. College of Agronomy, Heilongjiang Bayi Agricultural University, Daging, Heilongjiang 163319, China;
2. Daging Branch of Heilongjiang Academy of Sciences, Daqing, Heilongjiang 163319, China)

Abstract: This study used 0.4 mg - L™ of uniconazole solution to soak the seeds of industrial hemp “Huoma
No.1”. The seedlings was treated with three methods that contained normal water supply ( CK), drought stress
(D), and uniconazole + drought stress (D+S) at the trifoliate stage with a pot experiment. The aim was to study
the effects of uniconazole on the morphology, osmotic regulators, and endogenous hormones of hemp seedlings
under drought stress. The results showed that compared with the plants under drought stress (D), D+S significantly
increased the dry and fresh weights of roots by 46.67% ~61.54% and 16.46% ~25.53% , respectively; restored the
dry and fresh weights of aerial part at the late stage of stress that increased 4.38 and 2.23%, respectively, after 4
days of rehydration; promoted the ability of root growth that the root length, root superficial area, root volume, total

projected area of roots, root branches number, root crossing number, and root tip number increased by 34.48%,
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34.77% , 69.10% , 70.00% , 29.62% , 54.28% , and 33.07% , respectively, after 8 days of drought stress. Unicon-
azole increased SPAD value by 28.30%, decreased cell membrane permeability by 17.22% , and increased soluble
sugar by 17.32% ~36.78% , and soluble protein content by 5.07% ~7.94% after 8 days of drought stress. The D+S
treatment increased the content of abscisic acid (ABA) for 1.02 fold, decreased the contents of salicylic acid (SA)

and jasmonic acid (JA) by 17.79 and 14.40% , respectively, after 8 days of drought stress. Tt is thus clear that uni-

conazole can enhance the drought resistance of industrial hemp seedlings and alleviate the damage by regulating

their growth and physiological indicators under drought stress.

Keywords : seed soaking with uniconazole ( S,,;) ; industrial hemp; drought stress; seedling morphology ; os-

motic regulation; endogenous hormones
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Table 1  Effect of seed soaking with uniconazole on fresh and dry above-ground weight of industrial hemp under drought stress
=N b3y =Sl
i A FRRERTT ” s s
Indicator Treatment method Sampling time/d
0 8.84+0.56a 8.84+0.56a 7.91£0.16b
T 2 9.66+0.49a 8.88+0.18ab 8.16£0.57b
y - 4 11.03+0.28a 9.25+0.31b 8.69+0.26b
fif /g Drought stress
. ) 6 11.99+0.30a 9.67+0.22b 9.15+0.30b
Fresh weight
8 12.25+0.34a 9.75+0.28h 9.98+0.32b
-
Ejk 4d 12 13.06+0.52a 11.22+0.39b 11.47+0.70b
4 d after water
0 2.01£0.05a 2.01+£0.05a 1.76+0.05b
I 2 2.47+0.05a 2.10£0.09b 1.85+0.06¢
TRAb
4 3.04+0.07a 2.34+0.06b 2.08+0.06¢
THE/g Drought stress
Dr ioht we 6 3.38+0.54a 2.50+0.04b 2.40+0.03b
ry weight water
8 3.96+0.08a 2.63+0.06b 2.63+0.05b
-
Hk4d 12 4.23+0.12a 3.20+0.03b 3.34+0.07b

4 d after water

T R AT ARG TR 22 5 B3 (P<0.05) . FIA],

Note: Values followed by different lowercase letters within each row are significantly difference at the 0.05 probability level. The same below.
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Note : Different lowercase letters mean significant difference among the treatments ( P<0.05). The same below.
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Fig.1 Effect of seed soaking with uniconazole on fresh and dry root weight of industrial hemp under drought stress
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Table 2  Effect of seed soaking with uniconazole on root morphology of industrial hemp under drought stress

Ef=LN

Indicator

b BT

Treatment method

HURE S [R]
Sampling time/d

CK

D

D+S

A2 B A2/ mm

Root mean diameter

54 R

Drought stress

HK4d
4 d after water

0

o N BN

0.590+0.059a
0.614+0.005a
0.640+0.018ab
0.654+0.014a
0.695+0.048a

0.803+0.103a

0.590+0.059a
0.605+0.009a
0.611+0.007b
0.620+0.019a
0.633+0.008a

0.715+0.090a

0.616+0.066a
0.617+0.027a
0.644+0.019a
0.646+0.049a
0.669+0.032a

0.732+0.028a

RIK A

Root tips number

AR

Drought stress

HKad
4 d after water

51.00+7.81a
67.67+12.50a
92.67+5.69a
133.00+8.19a
184.67+2.52a

269.67+41.96a

51.00+7.81a
61.67 £12.50a
69.67+7.51b
82.67+6.43b
127.00+8.54¢

211.00+34.83a

61.67+6.66a
76.33+2.52a
91.00+6.25a
121.67+12.1a
169.00+6.93b

255.00+34.40a

IR A

Root branches number

AR

Drought stress

Hkad
4 d after water

48.33+£9.71b

104.67+8.15a

165.67+5.03a
285.00+20.66a
350.33+27.43a

513.67+51.16a

48.33+9.71b
94.00+9.54a
115.00+6.08b
176.67+7.57b
260.00+20.81b

394.67+20.55b

87.00+7.81a
109.33+9.29a
156.00+6.00a
272.33+9.07a
337.00+29.51a

490.33+£16.92a

2 XL H/ A

Root crossing number

AR

Drought stress

HKad
4 d after water

11.67+1.53b
29.33+3.06a
122.00+8.89a
159.33+14.47a
190.67+11.59a

288.33+27.74a

11.67+1.53b
20.67+2.08b
61.67+4.93b
97.33+4.04b
109.33+5.13¢

187.33+9.45b

24.00+3.61a

33.00+3.00a
105.00£13.89a
149.00+23.39a
168.67+£2.52b

222.33+8.08b

1601

140
120
100

I & Root length/cm
o
(=}

A Root volume/cm’
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Fig.2 Effect of seed soaking with uniconazole on root length, superficial area, Volume,
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Fig.3 Effect of seed soaking with uniconazole on SPAD value

of industrial hemp under drought stress
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Fig.4 Effect of seed soaking with uniconazole on membrane

permeability of industrial hemp under drought stress
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Fig.5 Effect of seed soaking with uniconazole on soluble sugar and soluble protein content of industrial hemp under drought stress
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Fig.6 Effect of seed soaking with uniconazole on ABA, SA, and JA of industrial hemp under drought stress (8 d after drought stress)
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