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Effect of NaCl stress on root characteristics of three clones of Catalpa bungei at seedling stage
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Abstract: Taking cutting seedlings of three clones (02-2-5, YQI and 07-1) of Catalpa bungei C. A.
Meyer as experimental materials, change regularity of morphological characteristics including length,
surface area and volume of fine root ( diameter @<2 mm) and coarse root (@ =2 mm) and root activity
was studied under condition of NaCl stress with mass ratios of 0.00% (CK), 0.10%, 0.20%, 0.25%,
0.30% and 0.40% . The results show that length, surface area and volume of fine root and coarse root
and root activity of three clones gradually decrease with rising of NaCl mass ratio, which are all obviously
lower than those of the control and there is the statistical significance (P<0.05) in differences of some
treatments with those of the control. Under condition of NaCl stress, there is no obvious difference in
decreasing range of root length and root surface area among three clones without statistical significance
(P>0.05). But under conditions of medium ( NaCl mass ratio of 0.20% and 0.25% ) and heavy ( NaCl
mass ratio of 0. 30% and 0. 40% ) stresses, decreasing range of root volume of clone 02 -2 -5 is
significantly lower than that of other two clones, and under NaCl stress, decreasing range of root activity
of clone 02-2-5 is also significantly lower than that of other two clones. It is suggested that root growth of
cutting seedlings of three clones of C. bungei all could be inhibited under NaCl stress, but the tolerance
of three clones to NaCl stress is different, in which, the tolerance of clone 02-2-5 to NaCl stress is
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stronger. Moreover, root activity or its decreasing range can be used as one of evaluating indexes for salt

tolerance of C. bungei clones.
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Table 1  Effect of NaCl stress on root length of cutting seedlings of three clones of Catalpa bungei C. A. Meyer (X+SD)"

I TR AV K om T AL K om
WL/ % Fine root length of different clones Coarse root length of different clones

Mass ratio of NaCl 02-2-5 YQ1 07-1 02-2-5 YQ1 07-1
0.00(CK) 6231.61+636.11a 4 053.61+323.19a 4 021.82+312.34a 169.21+34.26a  113.97+22.05a  119.72+39.36a
0.10 2 953.29+607.38b 2 896.79+383.18b 1 850.65+539.84b 121.13+15.06ab  83.78+19.32ab  91.85+39.67ab
0.20 2 555.82+229.43be 2 231.65+450.76b 986.42+212.31¢ 100.50+20.78ab  69.54+10.04b 54.67+14.87b
0.25 1 569.76+216.42¢ 1 169.74+362.41¢c 1 050.18+307.65hc 82.11+23.90b 64.82+14.38b 45.13+14.23b
0.30 1 096.53+23.62cd 1 393.42+236.53¢ 853.54+136.46¢ 54.85+11.48bc  14.59+3.87c¢ 29.66+5. 18¢
0.40 806.96+83.55¢ 635.51+33.42d - 19.49+2.41¢ 8.94+1.11c -

DI ERZ d<2 mm,*ﬂ*ﬁﬁﬁé ®=2 mm Fine root diameter ®<2 mm, coarse root diameter ®=2 mm. [} 3] A [F A /NE FhERR E R B E
(P<0.05) Different small letters in the same column indicate the significant difference (P<0.05). —. TJoi %E $eE Without determination datum.
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Table 2  Effect of NaCl stress on root surface area of cutting seedlings of three clones of Catalpa bungei C. A. Meyer (X+SD)!

A TR AR R AL om?

NaCl Jfi&+ BTN R BHAR R R cm?
B/ % Fine root surface area of different clones Coarse root surface area of different clones
Mass ratio of NaCl 02-2-5 YOI 07-1 02-2-5 YOI 07-1

0.00(CK) 1185.69+183.62a  748.65+89.67a 720.97+30. 56a 143.29+18.96a  91.02+22.31la  100.04+24.92a
0.10 580.65+91.45b 521.65+105.68ab  330.65+80.84b 101.25+17.83ab  67.87+8.03ab 110.46+14.20a
0.20 495.84+30.62b 390. 85+80.69b 185.26+71.59b 81.57+7.30b 61.57+12.10ab  48.37+3.97b
0.25 295.62+41.61c 226.33+63.55b 191.56+61.58b 68.95+9.47b 42.35+3.51b 38.59+3.35b
0.30 205.31+9.96¢ 211.59+63.65bc 83.76+12.81c 42.67x8.08b 8.02+1.57¢ 19.17+2.67b
0.40 106.56+11.98d 88.71+9.99¢ - 11.80+2.35¢ 5.39+0.28¢ -

DR HR d<2 mm,*ﬂ*ﬁﬁﬁé ®=2 mm Fine root diameter ®<2 mm, coarse root diameter ®=2 mm. [{] 3| AF A /NE FhE R E R B E
(P<0.05) Different small letters in the same column indicate the significant difference ( P<0.05). —. TJoi %E $dE Without determination datum.
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Table 3 Effect of NaCl stress on root volume of cutting seedlings of three clones of Catalpa bungei C. A. Meyer (X+SD)"

B R B AARA R cm?

NaCl it & B0 R AR AR em?
WeRE/% Fine root volume of different clones Coarse root volume of different clones
Mass ratio of NaCl 02-2-5 YQI 07-1 02-2-5 YQ1 07-1

0.00( CK) 24.83+2.51a 16.56+4.81a 16.96+2.34a 11.36+1.27a 6.03x1.12a 7.26+0.37a
0.10 13.26+2.56b 11.56+3.84ab 7.53+1.55b 7.22+1.41b 4.12+1.02ab 8.23+1.41a
0.20 11.83+1.55b 8.06+2.85ab 4.17+2.62bc 5.93+1.30bc 4.17+1.43ab 3.14+£1.12b
0.25 6.53+2.51¢ 5.13+2.05b 5.61+1.39bc 5.23+0.31bc 3.26+0.23b 2.44+1.22b
0.30 4.95+1.0lc 4.90+2.41b 2.9120.90c 2.82+0.06¢ 0.3320.0lc 1.28+0.01b
0.40 2.55+0.51¢ 1.36+0.41c - 0.9420. 18d 0.10+0.00c -

DI ERZ d<2 mm,*ﬂ*ﬁﬁﬁé ®=2 mm Fine root diameter ®<2 mm, coarse root diameter ®=2 mm. [} 3] A [F A /NE FhERR E R B E
(P<0.05) Different small letters in the same column indicate the significant difference (P<0.05). —. TJoi %E $eE Without determination datum.
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Table 4 Effect of NaCl stress on root activity of cutting seedlings of
three clones of Catalpa bungei C. A. Meyer (X+SD)"

NaCl Jii & BIMRIMRIE S /pg - g7 - b

W/ % Root activity of different clones

Mass ratio

of NaCl 02-2-5 YQ1 07-1
0.00(CK) 259.36+18.75a 250.57+19.60a  259.27+4.13a
0.10 253.83+17.80a  179.35+9.98h 205.48+20.28ab
0.20 245.36+19.58ab 174.83+5.76b 134.28+15.18hb
0.25 230.32+17.70b  130.24+10.50¢ 120.27+10.50b
0.30 220.04+24.37b  115.92+5.27¢ 80.25+10.02b
0.40 174.85+10.32¢ 91.64+6.79d -

D EG PR B NG F iR 25 0 (P<0.05) Different small
letters in the same column indicate the significant difference (P <
0.05). —: TE E B AR Without determination datum.
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