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Effect of Humic Acid on Tubers Secondary Metabolism and
Growth Physiological Property of Pinellia pedatisecta
under High Temperature Stress

WANG Qian, WANG Kangcai” ,CUI Zhiwei, WU Xiaoyan

(Institute of Chinese Medicinal Materials, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Humic acid is a kind of structure, material of a similar nature of complex compound. At the same
time,it is a kind of hydrophilic colloid,and with a variety of groups. We conducted an experiment to investi-
gate the effect of HA on physiological indexs and secondary metabolism. We set up five different leaf spray
application concentration gradient(0,20,40,60,80,100 mg/1.) of HA. Using potted trial, we analyzed the
influence of the physiological indexes by HA on Pinellia pedatisecta seedlings under high temperature
stress,as well as the regulation effect of secondary metabolism. The results showed that: (1)Each HA con-
centration treatment can promoted the growth of P. pedatisecta in different degrees under high temperature

stress. With the treated of 80 mg/L,the fresh weight of tubers,petiole and the total chlorophyll content is
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the highest,compared with the control has significantly increased 21. 25% ,118. 5% and 37. 19% , respec-
tively. (2) Compared with the control, under the concentration of 60 mg/L, the content of soluble sugar,
soluble protein in leaves were highest. Both respectively increased by 66. 67% and 40. 91% , respectively.
The activities of antioxidant enzymes (SOD, POD) were the highest, with significantly increased by
818.98% and 48. 2% , respectively. The content of MDA decreased significantly by 62. 08% ,and the con-
tent of guanosine in tuber was significantly increased by 52. 94 %. (3) Under 80 mg/L,the content of free
proline in leaves and the content of total alkaloid, total organic acid and adenosine of tubers are the highest.
And compared with the control they are significantly improved by 169. 63%, 27.19%, 42. 32% and
96. 23 % ,respectively. Researches showed that fitting consistency of HA treatment could significantly in-
crease the activities of antioxidant enzymes (SOD,POD) and the content of osmoregulation substance (sol-
uble sugar,soluble protein and free proline). At the same time improved the metabolism of active ingredi-
ents contents accumulation (total alkaloid, total organic acid,adenosine and guanosine) in the tuber of P.
pedatisecta seedling leaves under high temperature stress. Effectively relieve summer heat of P. pedatisecta
seedling leaves damage, delay aging, improve the seedling resistance to heat, promote growth, extend the
growing season.
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Table 1 The biomass and total chlorophyll content in leaves of P. pedatisecta sprayed by different HA concentrations

Aib # e Y -4 i 0 J- i JSRgS g

Treatment Tuber fresh weight Petiole fresh weight Blade fresh weight Total chlorophyll content

/(mg/L) /(g/plant) /(g/plant) /(g/plant) /(mg/g)
0 5.765 340.826 8 b 0.803 440.020 0 ¢ 0.421 740.018 7 d 14. 550 04+0.978 5 b
20 5.988 5£0.806 5 b 1.077 910.089 1 be 0.516 3+0.168 3 cd 15.010 0£0. 050 6 b
40 6.228 740.803 2 ab 1.090 4+0.024 0 be 0.717 140. 056 1 be 15.402 7£0.591 3 b
60 6.438 741.222 6 ab 0.970 140.194 7 ¢ 1.105 14+0.209 5 a 16.222 74+0.310 0 b
80 6.990 545.579 0 a 1.755 44+0.096 3 a 0.925 140.285 9 ab 19.961 341.790 8 a
100 6.953 84+0.689 2 a 1.348 8+0.267 8 b 0.915 440. 151 6 ab 18.864 0+1.766 1 a

T AT 5B R R AL B R 25 5 15 8 500 B 3K R I,

Note: Different letters at same sampling date mean significant difference at 5% level; The same as below.
R2 AEAKREHARETEMHFXEHRPRENLEFEFN MDA 28

Table 2 The activities of antioxidant enzymes and MDA content in leaves of

P. pedatisecta sprayed by different HA concentrations

POD i MDA 7 fit

POD activity/(U + g ! » min~ 1) MDA content/(mmol « g~ 1)

Qb B i SOD {14
Treatment/(mg/L.) SOD activity/(U « g=1)
0 15. 480 040. 0980 d
20 87.097 34+10.076 2 ¢
40 94,530 044,724 8 ¢
60 142.258 74+3.186 1 a
80 125.879 04+6.471 4 b

100 17.873 0£1.543 2 d

65.000 2£7.211 1 ¢

<

.7623£0.059 1 a

69.355 3£5.806 5 ¢

(=l

.678 7£0.041 3 ab

62.014 74£3.944 2 ¢ .3537£0.0391¢

=}

96.328 313.141 8 a

.2890+0.0417 ¢

<

95.358 714.160 4 a .5637£0.147 2 b

79.342 3+£7.8785 b

=}

.644 0£0.042 8 ab
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Table 3 The contents of osmotic regulation substances in leaves of P. pedatisecta sprayed by different HA concentrations

b T e i CIRGRCR g CIRGE e = ien Ui 79 il A R
- Content of soluble sugar Content of soluble protein Content of free proline
Treatment/(mg/L) 1 -1 , i}
/(mg+g™H /(mg-+g™ /(pg=g D

0 0.011 740.000 6 b 0. 006 64-0. 000 8 ¢ 12.093 34+1.230 2 ¢
20 0.012 740.001 0 b 0.007 840.000 5 b 20,723 2+1.6806 b
40 0.013 140.000 9 b 0.007 940.000 5 a 21.593 7+£1.2107 b
60 0.019 540.008 4 a 0.009 340.000 6 a 31.806 7£1.502 4 a
80 0.010 34+0.002 4 b 0.006 940.000 9 ¢ 32.606 7+2.2785 a

100 0.009 34+0.001 7 b

0.006 7£0.000 7 ¢ 30.040 3£1.3490 a

R4 TEREHA TEMHLERENRERGWEE

Table 4 The contents of secondary metabolites in tuber of P. pedatisecta sprayed by different HA concentrations

Ak PR S 50 & S PR & JI o &

Treatment Content of total alkaloid Content of guanosine Content of organic acid Content of adenosine

/(mg/L) /% /% /% /%
0 0.034 240.021 2 b 0.001 740.000 1 b 0.058 640.004 1 e 0.007 440.000 4
20 0.025 64+0.017 9 e 0.001 9£0.000 1 b 0.035240.002 1 f 0.009 040.000 4 e
40 0.028 14+0.011 1d 0.003 140.000 2 a 0.070 340.000 4 ¢ 0.120 540.007 5 d
60 0.031 840.005 0 ¢ 0.002 640.000 1 a 0.067 840.001 2 d 0.164 140.004 9 ¢
80 0.043 5£0.0075 a 0.001 8£0.000 1 b 0.0834£0.0029 a 0.196 4£0.001 7 a
100 0.020 8+0.005 6 f 0.001 540.000 3 b 0.071 1£0.001 6 b 0.179 14+0.001 8 b
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