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Root morphology and antioxidant enzyme activity of Pugionium cornutum (L.)
Gaertn under drought stress
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Wild Peculiar Vegetable Germplasm Resource and Germplasm Enhancement , Huhhot , Inner Mongolia 010019, China)

Abstract: Root tissues of annual Pugionium cornutum seedlings under drought stress were used in a pot experiment
to investigate the effect of soil water on root morphological characteristics, osmotic regulation substances content, antioxi-
dant enzymes activity and other physiological indexes of seedling root by different drought treatments. The results showed
that drought stress increased roots taproot length, root volume and root cap ratio of Pugionium cornutum seedlings with
the extension of stress days, which under serve stress were elevated by 154.39% , 90.69% and 189.59% , respective-
ly. Root soluble proteins, proline and soluble sugar content were increased under mild and moderate stresses, whereas
went down by 1.65% , 4.13% and 11.84% under severe stress, respectively. Additionally, seedling root activity was
dropped by 51.22% under severe stress. While the stress levels went up, malondialdehyde (MDA ) content and root
plasma membrane permeability gradually rose to 255.74% and 122.78% , respectively. Peroxidase (POD), superoxide
dismutase (SOD) and ascorbic acid contents in root became increased under mild and moderate stresses, but were re-
duced under severe one. Three days after rewatering, the antioxidative defense system and the osmotic regulation sub-
stances in Pugionium cornutum seedlings root under the mild and moderate water stress could quickly return to control
levels, but these indexes under severe stress could only be recovered to the mild stress level, indicating that Pugionium
cornutum seedlings roots were seriously damaged.
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Fig.1 Effects of drought/rewatering on soil water content
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Table 1 ~ Changes in morphology of seedling root of Pugionium cornutum (L.) Gaertn. under drought stress (mean + SE)
FRK SN HRAR R HE L DA 32 AR R I A T AR
gt Total root Total root Total root Root/shoot Lateral root Total root absorption
Treatment length volume surface area ratio length area of root
/cm /em® /em? /% /cm system/cm?
XTHE CK 8.20+0.35a 0.43+0.02a 44.24 +0.625a 4.88+0.23a 18.73 +0.51ab 0.81+0.02b
% 1D 10.33 +0.30a 0.57+0.05a 44.43 +0.63a 7.28+0.35b 17.56 +0.30a 0.62+0.07a
527K 3d RW3d 10.35+1.20a 0.60+0.04a 44.50 + 0.60a 5.32+0.40a 17.58 +1.2a 0.75+0.042a
HEE MD 13.80+0.15b 0.75+0.10a 56.70 +0.81a 12.55+0.13¢ 39.83+1.97bc 0.48+0.011¢
527K 3d RW3d 14.20 +0.76a 0.80+0.54a 57.10+2.76a 10.43 +1.02a 40.03 +3.90a 0.79+0.05a
B VD 20.86 = 0.50c 0.82+0.04a 54.08 + 1.06a 33.68 = 1.10d 39.27+0.17¢ 0.15+0.09d
KK 3d RW3d 21.13+0.70a 0.93+0.07a 54.66 +2.43a 10.02+0.73a 40.08 = 1.29a 0.54+0.07a

I RS R R NG TR 22 3 B F KA P<0.05, T,

Note: Column with different small letters indicates a significant difference level (P < 0.05). The same as below.
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Table 2 Changes in root activity and osmolytes of Pugionium cornutum (L.) Gaertn. seedlings under drought stress (mean + SE)

APPRAZE X BEOKF EE A AE SR IBSE 3 d R R
REZE MK B R BE A8 7K ASREIR S X K-

R T T A W i
A FR I Soluble sugar Content of the soluble Proline content
Root activity .
Treatment J(pgeg b1 content of root protein of root of root
ree /(mg-g™") /(mgrg™") /(mgrg™")
X CK 82.0+0.21a 0.226 £0.01a 18.96 +0.41a 0.609 +0.02a
21D 78.0+1.30b 0.662 +0.03ab 19.23 £0.20a 0.628 £0.04a
&K 3d RW3d 81.0+0.72a 0.301 £0.02a 18.46 £ 1.34a 0.613 £0.05a
R MD 66.0+0.89¢ 1.630+0.18b 24.23+0.19¢ 0.702+0.02¢
5K 3d RW3d 81.2+2.10a 0.380 £ 0.06a 19.03 £ 0.96a 0.612+0.04a
EE VD 40.0+0.41d 1.437 £0.50d 23.83+0.15b 0.673 £0.05b
7K 3d RW3d 69.6+£5.30a 0.653 £0.04a 19.42£0.85a 0.625+0.02a
x3 FTEPETIHFIERRFRENRIPREMNRETELWHEL
Table 3  Changes in antioxodants and membrane lipid peroxide of Pugionium cornutum (L.) Gaertn.
seedlings under drought stress (mean + SE)
fhg A AL R WA A FURERia7L s N R 2R B IR MR
i SOD CAT POD MDA CMP vC
Treatment 1. 1 I T -1 7 -1
/(Usg™temin~!) /(Uerg™lemin~') (Urg™'*min~") /(mmol-g™") /% /(mgrg™")
TR CK 114.60 £ 0.65b 151.06 + 1.50a 436.80 £ 15.04¢ 14.80+0.10a 38.18+0.17a 5.46+0.38ab
BE LD 114.98 + 1.10bc 166.27 +4.21b 438.75+£22.35b 18.96 £0.21b 38.94+0.21a 8.23+0.25b
&K 3d RW3d 114.57 = 1.02a 153.36 £ 1.24a 437.10£29.04a 14.74 +1.25a 38.42+£0.85a 5.65+0.63a
HE MD 115.98 + 0.60c 224.40 £5.20c 851.75 +35.20¢ 36.47 +£2.50¢ 47.91+0.87ab 16.53£0.11¢
5K 3d RW3d 114.52+0.85a 159.05 £ 12.43a 459.21£38.0la 15.30£1.42a 39.04+1.03a 6.01 £0.43a
VD 108.40 +2.20ab 238.53 £2.50d 829.65 +60.12d 52.65+1.86d 85.36+0.33¢ 13.55+£0.35d
&K 3d RW3d 112.76 + 0.85a 173.60 + 14.90a 497.05 £ 38.09a 21.54 +1.96a 42.01+£3.24a 9.01+0.75a
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