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Table 1 Effects of root physiological characteristics of different root—type alfalfa under drought stress
¥ SP/(mgeg ') SS/(mgeg')  Pro/(pgeg ') MDA/ SOD/(U-g™')  POD/(U-g') CAT/(Ug ")
(molemg ')
QS.CK 30.04+0.51¢  9.7340. 46¢ 77.79+5. 48 34.1843.92"  295.39+7.41"  100.00+2.26¢  9.83+0.17°
QS.M  33.47+0.33 15.00+0.53" 129.13+6.87" 34.75+2.03" 396.25+6.52" 136.45+4.11¢ 10.89+0. 26°
QS.S  34.1040.66° 33.74+0.37" 1262.75+8.67" 37.49+3.79° 513.134+6.67" 229.94+8.03" 11.84-+0.94°
LD.CK 37.414+0.44° 7.9440.79%  238.264+5.91F 19.084+5.59° 417.15+4.03° 109.61+3.30" 10.66+0.10°
LD.M 38.0640.19" 17.67+0.22° 537.35+4.92° 32.58+6.09" 431.43+8.66" 140.40+5.75" 11.964+0.17
LD.S  39.0140.54° 29.3442.04° 1177.72+2.73° 52.66+4.21° 516.05+7.63" 202.93+4.84" 13.81+0.10°
GN.CK 33.97+0.90° 24.164+0.48" 481.45+8.16" 30.82+4.45" 277.054+6.82¢ 116.234+5.39° 10.1040. 34°
GN.M  36.27+1.04" 31.134+2.97° 1086.75+4.03" 48.46+1.79" 287.78+5.00" 147.49+5.98° 10.17+0.17°
GN.S  37.9741.41" 43.76+1.31° 1344.90+7.03" 50.39+2.83" 366.374+2.87° 151.57+6.82° 12.51+0.17"

B N £ hRE 2 (n=3) , A R [F/NE FhE R 22 55 1 3 (P<<0. 05) .
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Table 2 Effects of anatomic structure of different root—type alfalfa under drought stress
sl AR T AR/ pm® W) Bz FR T AR/ pm® FE R FEmR/pm’ SEER/pm BJZJEEE/pm
QS.CK 19 845.63+8. 33 71 336.25+8. 35" 46.6042.07" 4782.49+50.97"  78.0340.42° 83.16+3. 93"
QS.M 27 882.50+9. 84° 93 559. 38+ 24. 88" 58.4043.97" 5733.78+£52.24° 85.42+1.88" 82.7546. 34"
QS. S 38 213.1347. 44° 100 463.13+18.77°  62.20+1.48" 6424.12+86. 5" 90. 3040. 47" 79.04+6. 95
LD.CK  20194.38+10.01 49 389.38+13.5" 27.404+4.72° 4 436.024+73.4° 74.90£0. 84¢ 93.91+4.89"
LD.M 49 269.38+19. 37 64 253.754-23. 43¢ 43.80+6.87" 5801.21+24.24° 85.94+0.92° 98.70+6.49"
LD.S 74 323.134+12. 25" 91 688.13+10.81°  52.2043.35" 6679.72+16.19° 92.2240.8" 88.6146.94°
GN.CK  25051.25+12.11° 96 642. 504 33. 47" 27.40+1.67°  3468.18+67.26"  63.56+2.64¢ 88.77+8.21°
GN.M 36 630.00428.72' 106 534.384+37.74"  32.50+9.42° 4185.47+19.02° 69.254+1.05"  100.51+8.24°
GN.S 45945.63+14.36" 120 468.75+20.28" 44.60419.37" 4324.49+43.24°  73.9940. 62° 87.6845.79°
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Influences of drought stress on physiological charac-
teristics and anatomical structure of alfalfa roots of
different root—types

WANG Kun,CHEN lie, LI Jing-feng, WEI Shao-ping, LIANG Peng-fer,

LIU Xin,NAN Li-Ii
(College of Grassland Science , Gansu Agricultural University , Key Laboratory for Grassland Ecosystem ,Ministry

of Education, Grassland Engineering Laboratory of Gansu Province ,Sino-U. S. Centers for Grazing Land

Ecosystem Sustainability , Lanzhou 730070, China)

Abstract: [ Objective] In order to reveal the response and regulation mechanism of the root of alfalfa seedlings
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with different root types to drought stress. [Method] Three root types of alfalfa (rhizomatous rooted Medicago sativa
‘Qingshui’ , tap rooted M. sativa‘lLongdong’ , creeping rooted M. Varia Martin ‘ Gongnong No. 4’ ) were cultured
in river sand with nutrient solution, control (CK) , moderate (M) , and severe (S)drought treatments were set up to
study the effects of drought stress on root physiological characteristics and anatomical structure. [ Result] The con-
tents of soluble protein, soluble sugar, proline and MDA , as well as the activities of SOD, POD and CAT increased
significantly in most root types of alfalfa under drought stress. The increase of MDA content of Qingshui was rela-
tively small, which was related to the increase of osmotic adjustment substance (proline, soluble sugar andsoluble pro-
tein) and antioxidant protective enzyme system (POD, SOD, and CAT activities). The responses of proline and
soluble sugar contents, POD and SOD activities were more sensitive in the root of seedling stage. The xylem area,
phloem area, xylem vessel number, vessel area, and vessel diameter increased significantly with the increase of
drought stress, while the cortex thickness decreased significantly. [ Conclusion] The root systems of alfalfa seedlings
with different root types maintained their normal physiological and metabolic functions and resisted drought stress by
regulating osmotic regulators, antioxidant protective enzymes and internal anatomical structure of root during seedling
stage.

Key words: root type;alfalfa;drought stress;physiological characteristics ; anatomical structure



