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Effects of Lead Stress on Seed and Seedling of Bothriochloa ischaemum
under Different Soil Moisture
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Abstract: For the case of interactive stress of drought and lead on the lead-zinc mining district of north-
western China, the objective of this experiment was to study changes in the seed germination rates, germi-
nation potentials, root length, germ length, POD, SOD, CAT activity and MDA content of Bothriochloa
ischaemum under lead stress with different soil moisture. The results showed that only soil moisture or on-
ly Pb stress had inhibition effect on the seed and seedling of B. ischaemum. The inhibition orders were
root length™germ length™ germination rates. The combination of drought and Pb stress had less effect
than only soil moisture or Pb stress on POD, SOD and CAT activity in B. ischaemum, and it had either
synergistic or antagonistic effect depending on the conditions. However, the MDA content increased sig-
nificantly than the control treatment, it indicated that the interactive effect of drought and lead stress
caused some damage to the biofilm system of B. ischaemum. In summary., B. ischaemum was resistant to
the combined effects of Pb and moisture (it still survived in the condition of 70% of soil water content and
700 mg » L' Pb). Appropriate combined effects (92. 6% of soil water content and 100 mg « L' Pb) pro-
moted seed germination and seedling growth of B. ischaemum. So B. ischaemum could be used as pioneer
herb to repair the lead-zinc mining district of northwestern China.
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1
Table 1 Experimental treatment and code
The simulative soil water content/100 %
Lead content/mg + L !
100(CK) 92.6(TD) 80(T2) 70(T3)
0(CK) CK T1 T2 T3
100CA) A ATI1 AT2 AT3
300(B) B BT1 BT2 BT3
500(C) C CT1 CT2 CT3
700(D) D DT1 DT2 DT3
1.3 (<100 mg « L™ ,
4d ., lod 300 mg + L'
. 10 ( 10 .
) s N . o 100(A) mg » L' ,
(POD) 92. 6% (T1)
R (SOD) . (P>>0.05);
(NBT) 81, CAT H 300(B),500(C),700(D) mg + L )
(210 (MDA) 80% (T2)
(TBA P9, FW : ’ (b2 ’
(P <0.05), . 700
1.4 mg+ L™,
Excel 2003 ’ °
3 . . SAS 8.1
, SPSS 18. 0 ’
. 2 .
2 (T1 )
(P<<0.05),
2.1 i
z ’ (P<0.05),
o 76.44%,96.53%,99. 46 %,99. 78% ,
, ’ 10. 84%,34. 82%,61. 08%,75. 54 % ,
) ( T3 ,
) (P=>0.05), i .
80 % ,
, 70% , (P<C0.05),
. , 80% (T2) ;
; ) ( 700 mg « L7' )
A ) (P<<0.05),B.C.D 100%. ;
15. 06%.,59.59%,83. 56 %, . (AT1 )
54, 28% ., 81. 43%., (P<<0.05), ,

92.15%.,
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Table 2 Effects of interactive stress on seed germination and seedling growth of Bothriochloa ischaemum

Treatments Germination rates/ % Germination potentials/ % Root length/cm Germ length/cm
CK 97.3343.06° 93.33+4. 62¢ 9.21+1.03" 8.3040.13*
T1 96. 6741, 15¢ 88.00+4. 00° 8.2040.73" 8.1140. 22
T2 88. 005, 292 74.00+2, 00° 5.9040. 75¢ 5.7240. 32¢
T3 76.00+15. 624 55.33+25.17< 4.4640. 464 4.18+1.19f
A 94. 6742. 31¢ 90. 6745. 03¢ 2.17+0. 33f 7.4040. 46"

ATI1 98.6741.15% 94. 0044, 00* 3.8841.12¢% 7.4640, 112>
AT2 97.3343. 06 88.67+3.06° 3.914+0. 45 6.77+0.43¢
AT3 91.33+3. 067 67.33+1., 15b 3.5940. 40¢ 4.40+0. 38
B 82.67+4. 16 42.67+10.07% 0.3240, 22¢ 5.4140. 344
BT1 91. 3344, 16 73.33+4, 16° 1.0140. 20¢ 5. 4440, 49%
BT2 92. 0042, 007 54.00+11. 144 1.0340. 31# 4.76+0.59¢
BT3 84,6741, 150 50. 0045, 294 2.05+0. 36 3.9140. 29
C 39.33411.55¢ 17. 336, 43¢ 0.0540.01" 3.2340. 788"
CT1 60.67+11. 02! 28.67+7.57k 0.1440.09" 4.09+0. 36
CT2 72,0044, 00¢ 35.33+5. 03¢ 0.4040.01" 3.9140. 18
CT3 66. 0047, 21¢ 30. 6745, 03¢ 0.2940. 13 2.74+0, 32M
D 16. 004, 00! 7.3341.15" 0.0240.03" 2.0340. 11}
DT1 24.00+2, 00™ 11.3341. 15" 0.0040.00" 3.2240. 62¢
DT2 38.67+2.31¢ 15.3345. 03" 0.0040.00" 2.884+0. 60"
DT3 33.3344. 16#" 10. 0042, 00" 0.00+0. 00" 1.94+0. 34

(P<C0.05),“+x”

Note: Different letters in the same column mean significant difference at the 0. 05 level, the number after the” 4 "represents the standard

deviation
2.2
C D,
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1 POD
Fig. 1 Effects of interactive stress on POD activity in the leaves of Bothriochloa ischaemum
2.3 SOD SOD ,
92. 6% (TD) .
C 2, 129.78%  133.91%.,
, ; (P>0.05), 500(C) mg+ L™ 700
SOD , (D) mg+ L} ,
. (T2 ) (P> . SOD .
0.05), 80% (T2) (P>0.05),
. . SOD . .
, 700 mg + L , SOD
148.69%, (P<C0.05), 70% (T3) .
. 92.6%(T1) .
SOD 92.6%
, 100 mg * L' (A)  300(B)mg + L™ SOD , 70%
2 SOD
Fig. 2 Effects of interactive stress on SOD activity in the leaves of Bothriochloa ischaemum
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Fig. 3 Effects of interactive stress on CAT activity in the leaves of Bothriochloa ischaemum
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Fig. 4 Effects of interactive stress on MDA content in the leaves of Bothriochloa ischaemum
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