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Influence of Seed Soaking with Uniconazole on Growth and Root
Physiological Characteristics of Adzuki Bean under Drought Stress
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Abstract; The seeds of adzuki bean variety ‘Jingnong No. 8’ were used as experimental material in pot in
2015. The effects of seed soaking with uniconazole on the growth and root physiological characteristics
were investigated under different water conditions including normal irrigation, moderate and severe
drought, the five different concentrations of uniconazole were 0, 10, 20, 40 and 80 mg *« L.”'. The main
results showed that: (1) the growth, yield, chlorophyll contents, maximal PS][ photochemical efficiency
(F,/F.), potential activity of PS]] (F,/F,) and antioxidant enzyme activities of adzuki bean seedling de-
creased. However, root MDA content and root-shoot ratio increased under drought stress. (2) Unicon-

azole treatment significantly improved the activities of superoxide dismutase, peroxidase, soluble sugar
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content and soluble protein content, and reduced root MDA content under drought stress (severe and mod-

erate drought) and thus alleviating the oxidative damage of drought stress on plasma membrane. (3) Uni-

conazole treatment increased chlorophyll contents, F,/F,, and F,/F, while obviously decreased F, of adzuki

bean leaves, which favours the amount of dry matter accumulation, even yield under drought stress. These

results showed that uniconazole treatment, especially 20 mg * L ™! uniconazole, was favorable for the adzu-

ki bean seedlings to increase photosynthetic physiological characteristics and antioxidant enzyme activities,

which improved adzuki bean growth and increased drought resistance.
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Table 1

Effect of seed soaking with different concentrations of uniconazole on shoot growth of adzuki bean

at seedling stage under drought stress

AL ¥R Treatment #k& Plant height/cm

25 H] Stem diameter/mm

& 2 Leaf area/mm?

Bek Ack 18.6540. 38a
Bek A 17.19+0.11b
Bek Az 14.4140. 31c
Bek As 12.06£0. 34f
Bex Ay 11.4140.17g
Bi Ack 14.6340. 14c
Bi A 13.64+0. 28d
Bi A, 12.31£0. 17ef
B A; 11.48=£0. 38g
Bi Ay 10.35+0. 31h
B2 Ack 12.60+0. 15¢
B Ay 11.48+0. 37g
B: Az 10.06£0. 17h
Bz Az 9.3740. 24i
By Ay 7.3840.45j

3.80+0. 17de 1 314, 34466. 58cd
4.10=£0. 14bc 1 452.34488. 84b
4,.62+0.18a 1729.60+74. 25a
3.96+0. 17cd 1 409. 86462, 93bc
3.87+0.11d 1 366. 62484, 19bcd
3.35+0.09h 1 009, 12+51. 95ef
3.8140. 10de 1 362.11+£63. 20bed
4.25+0. 14b 1 640.97473.06a
3.61+0. 13efg 1 264, 36+37.35d
3.54+0. 14fgh 1 061.86+68. 89ef
2.81+0.11j 940.29+83. 18f
3.44+0.07gh 1 114.12496. 30e
3.73+0.07def 1357.12+72. 39bcd
3.1140. 14i 1 081. 64424, 26e
3.04+ 0.11i 999. 66499, 13ef

TE Aok A Az VA WAy 200 0,10,20,40 T 80 mg/L i AL MR Bl s Bow JBi WBe 23 3 S 1E K 2, bR T 5 B0 R E R T R, B AT
114 18 B 7 HE o 590 S FH ] R K 1K) 70 96 ~80%6 .50 %6 ~60 Y6 Rl 35 %6 ~45 %0 5 3 B S - 3 < A of 22 5 R 8 B B R [ 5 R 3R A B ) 25

3k i K (P<<0. 05) 5 R Al

Note: Ack»s Ars Azs Az and Ay stand for seed soaking treatments with 0,10,20,40 and 80mg/L uniconazole respectively, while Bek » By

and B, stand for normal water condition , moderate drought stress and serious drought stress, which soil moisture content are 70% —80%

50% —60% and 35% —45% of field capacity respectively. Data in the table is mean + standard deviation. The different letters in the same col-

umn indicate significant difference among treatments at 0. 05 level. The same as below
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Table 2 Effect of seed soaking with different concentrations of uniconazole on the development of root system of

adzuki bean at seedling stage under drought stress

4b 7 R ZR K1 R WA H HE R AR SR RRKARK
Treatment Root s;lrfazce dRoot avcsagc ROOT/ VOillnle 1Tota%1 root Max length of
area /cm iameter /mm /cm ength /cm root /cm
Bek Ack 75.3644. 35de 0.61+0.01fgh 7.60+0. 20de 1 343.39427. 16elg 15.41+0. 71de
Bek Ay 79.93+3. 43cd 0.70740. 01lbe 8.5240.35b 1674.03+121. 63cd 19.26+0. 42b
Bek Az 94.63+1.58a 0.76+0.02a 10. 11£0. 20a 1959.71+113.05a 20.3840. 48a
Bek As 80. 0542, 10cd 0.66+0.02cd 8.17+0. l4c 1418.73+112. 25ef 17.0140. 36¢
Bek Ay 77.18+2. 04cde 0.63740. 04defg 7.87+0.29cd 1 368. 8162, 27efg 16.01+0. 37d
Bi Ack 64.19+2.73f 0.54+0. 031 5.91+0. 18h 1 262.30+37.85gh 13.62+0.42g
Bl A, 73.2343.10e 0.65+0. 03def 7.49+0. 12ef 1 609. 21444, 63d 17.60+0. 41c
Bi A, 88.5741.00b 0.72-£0.02ab 8.61+0.18b 1 897.56+43.02ab 18.80+0. 44b
BiA; 74.65+3.01e 0.64+0. 04defg 7.194+0. 16fg 1 365. 7148, 06efg 15.26+0. 34e
BiA, 65.99+2. 70f 0.61+0. 03efgh 6.89+0. 20g 1 298.01438. 00fg 14, 41+0. 20f
By Ack 58.96+2. 34g 0.48+0.02) 4,51-+0. 22j 1121.90492. 79i 11.4640. 331
By Ay 66.86+3. 22f 0.62+0. 02efgh 6.05+0. 25h 1471.77473. 40e 15.60+0. 27de
B, A 80.9142. 65¢ 0.66+0.01cde 7.2240.091g 1 793.08+51.03bc 17.43%+0. 25¢
By As 65.58+1.76f 0.60+0.03gh 5.89+0.17h 1307. 17464, 15g 13.2440. 22gh
B, Ay 62.73+£2.191g 0.58=0. 02hi 5.5140. 251 1 166.97+51. 60hi 12.744+0. 13h
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Fig. 1 Effect of seed soaking with different concentrations of uniconazole on seedling index and root-shoot ratio
of adzuki bean at seedling stage under drought stress
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Table 3 Effect of seed soaking with different concentrations of uniconazole on the physiological characteristics of root system
of adzuki bean at seedling stage under drought stress
e SOD i 4 POD 1k MDA £ H T PR O AT
Treatment SOD activity P()Dﬁactlw?yi MDA content Soluble sugar soluble protein
/(Ue«g ) /(Uesgtemin 1) /(nmol « g~ 1) content/(mg + g 1) content/(mg + g~ 1)
Bek Ack 176.47-+10. 99de 4 606. 104145, 23ef 10. 2240. 74ef 1. 8940. 04f 11.81+0. 30d
Bek Al 205.46+11. 82bc 5 319.724183. 45¢ 8.22+0. 29gh 2.147+0.02¢ 13.89+0. 38b
Bek Az 236.55+7.76a 6 178.304176. 26a 5.84+0.18i 2.42+0.08a 15.82+0. 68a
Bek As 191.72+13. 02cd 4 926.21470.13d 8.95+031g 2.02+0.04d 12.78+0. 33¢c
Bek Ay 180. 30+13. 49de 4 822.49445. 78de 9.74+0. 461 1.914+0.03f 12.01+0. 36¢cd
BiAck 146. 48416. 04g 3594, 184+171. 20i 12.23+0. 54cd 1.6540.05h 9.64+0. 64f
Bi A, 182.50+7.92de 4 701.874+178.17e 9.91+0.50f 1.9240.07ef 11.85+0. 39d
Bi A, 217.25+9. 98ab 5 551.824132. 82b 7.76+0.35h 2.26+0.09b 14.10+£0. 27b
B A; 171. 7545, 78def 4104.89498. 74g 10. 68+0. 27¢ 1.7840. 04¢g 11. 00£0. 64e
B A, 165. 96419, 58efg 3 917.354+139. 21gh 11.6240.23d 1.6940.03h 10. 11+0. 25
Bs Ack 121.78+19. 02h 2 340.56471. 081 14.214+0.17a 1.3340. 05k 7.54+0. 30h
By A 165. 8346. 92efg 3 771.50436. 95hi 11.66+0. 18d 1.6040. 03hi 9.99+0. 40f
B A» 206.97+16. 72bc 4.476.06+91. 21f 8.50+0. 23¢g 2.00+£0.07de 12.214£0. 78cd
By As 164, 89+5. 16eflg 3 336.35486. 74j 12.49+0. 86¢ 1.5340. 061 8.68+0.22g
By Ay 152, 1448, 28fg 3 053.31485. 53k 13.24+0.22b 1.4240.03; 8.0840. 20gh
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Table 4  Effect of seed soaking with different concentrations of uniconazole on chlorophyll content and chlorophyll

fluorescence parameters of adzuki bean at seedling stage under drought stress

2 AL

i Chi sl W T PS I k) PS I 1 15
Treatment /(mg-g b WIhR %t Fo EBR Fy/Fu F,/F,

Bek Ack 1.58=£0.03g 274.00£15. 10ef 0.7540.02{g 2.9540. 24gh
Bek Ay 1.85-£0. 06¢ 237.33+12. 74g 0.80=£0. 01bc 4.070. 31bc
Bek Az 2.11%0.02a 206.00£8. 00h 0.85%0.01a 5.8820. 32a
Bek As 1.792£0. 03cd 226.33+14. 64g 0.79740. 01bed 3.7140. 21cd
Bek Ay 1.73£0. 03de 236.00£8. 54¢g 0.77=£0.01def 3.3140. 22defg
Bi Ack 1.3940. 04i 329.33+6. 82ab 0.7140.02h 2.4540. 241
Bi A 1.70£0. 03ef 287.00£6. 24def 0.7840. 01de 3.4970. 24def
B A, 1.98=£0.02b 268.67+20. 551 0.81%0.01b 4.2540.39b
BiA; 1.6440. 04fg 293.33£5.51de 0.76=£0. 01def 3.24710. 12¢fg
Bi A, 1.59=£0.03g 302.67E14. 64cd 0.75%0.01fg 2.9340. 11gh
Bz Ack 1.13£0.07; 344.00+7.55a 0.6740.01i 2.0440.05j
B2 Ay 1.51+0.01h 304.33+£5. 86¢d 0.75£0.01ef 3.08=40. 19fgh
B2 Ay 1.822£0. 04c 293.33%£5. 77de 0.7820.01cd 3.5840. 13de
B2 A; 1.45+0.07hi 319.00£10. 00bc 0.7540.02f 3.0140. 38gh
By Ay 1.4040. 04i 314.33+£3. 21bc 0.73£0.02gh 2.65£0. 20hi
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Table 5 Effect of seed soaking with different concentrations of uniconazole on yield and its components of
adzuki bean under drought stress
b3 3 AL JER A g
Treatment Pods / pot Seeds / pot 100-seed weight /g Yield / (g/pot)
Bek Ack 22.67+2.08ef 157. 67410. 26ef 13.88+0. 14ef 20.35+1. 22e
Bek Ay 28.67+1.15ab 193.00£5. 29b 14.77+0. 14ab 25.50+1.67b
Bek Az 30. 0042, 00a 213.67+5.69a 14.81+0. 23a 29.0740. 96a
Bek As 25.00=+1. 00cd 174. 0045, 57cd 14.77+0. 06ab 24.6640.52bc
Bek Ay 23.67+0.58de 161.67+10. 41de 14.40+0. 25abed 24.0540. 23bc
BiAck 19.67+0.58g 118. 33410. 69h 13.23+0. 18h 16.35+0. 73fg
Bi A, 26.67+1.53bc 172.67+7.37cd 14.29+0. 48bcde 23.7740. 36¢
Bi A, 28.674+1.53ab 200.67+7.37b 14. 46 +0. 29abc 27.7940.61a
Bi A; 22.3341.53ef 153. 3345, 51ef 14.237+0. 24cde 22.0640.39d
B A, 21.0040. 00fg 145. 6747, 02fg 13.90£0. 21ef 20.2440.67e
By Ack 16.67+1. 15h 76.3344. 04i 12.77+0. 321 9.74+0. 48h
Bs Ay 23.6740.58de 144, 3349, 61fg 13.95+0. 23def 19.42+0. 99
B A» 27.3341.53b 178.0049. 85¢ 14.1440. 37cdef 24.7341.17bc
By As 21.6740. 58efg 135.33438.39¢g 13.72+0. 371g 17.80+1. 39f
By Ay 20.000. 00g 121.67=+3.79h 13.38+0. 17gh 15.354+0. 99¢g
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