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Intraspecific Differences in Morphology and Physiology of Two Wild Sugarcane Clones to Enhanced UV -B
Radiation Under Field Conditions

LI Yuan, HE Yong—mei, QIN Li, ZU Yan—qun

(College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China )

Abstract: Effects of enhanced UV-B radiation (UV-B, 280~310 nm, 5.0 kJ -m™)on morphology and physiology of two wild sugarcane ( Sac—
charum spontaneum L.)clones ( 1 91-48 and 11 91-81 )and intraspecific differences of two wild sugarcane clones to enhanced UV-B radia—
tion were investigated under field conditions for two consecutive years. In 2003 and 2004, under UV-B radiation, plant height (except ripen—
ing in 2004 ), tiller number in five development stages and stem diameter in tillering and initial growth of 1 91-48 increased significantly,
while plant height in initial growth and late growth, tiller number in initial growth, late growth, ripening and later ripening (except late
growth in 2004 ), and stem diameter in tillering, initial growth and late growth of Il 91-81 decreased significantly. UV-B radiation increased
significantly shoot biomass, LAl and internode length of [ 91-48, and decreased significantly that of Il 91-81, whilst no effect on node num-
ber of two wild sugarcane clones. UV-B radiation decreased significantly leaf expanding angle of two wild sugarcane clones in late growth and
ripening in 2003 and 2004. In five development stages of 2003 and 2004, UV -B radiation increased significantly flavonoid contents and no
effect on MDA contents of 1 91-48, whilst decreased significantly flavonoid contents (except late ripening of 2003 )and increased signifi—

cantly MDA contents of Il 91-81. In general, UV-B radiation increased significantly contents of chlorophyll a, chlorophyll b and chlorophyll
(a+b )in tillering, initial growth and late growth of I 91-48 in 2003 and 2004, whilst those of Il 91-81 decreased significantly in tillering,

initial growth, late growth and ripening in two years. Intraspecific differences existed in responses of two wild sugarcane clones to enhanced
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Tablel Effects of enhanced UV-B radiation on plant height, tiller number and stem diameter of two wild sugarcane clones in two consecutive years

ANy RN B ST EED) I (N ] S ey ]
Year Clones Morphology character Tillering Initial growth  Late growth Ripening  Later ripening
2003 191-48 B 5 /emPlant height Xt B Control 30.90+2.57  38.67x4.16  51.67+9.52  62.67+6.51 88.16+2.02
AbEE UV-B 44.06+2.53  77.34x6.11  109.80+8.33  113.31+8.69  120.00+10.54
246K (% )%change 42,58+ 100.00%* 112.50%* 80.80%* 36.12%%
JYBERL Tillering number Xf B Control 15.00+4.04 14.00+3.5 30.00£3.00  42.00+2.89  54.00+6.00
AbEE UV-B 25.00+3.61 35.00+4.58  79.00+11.02  88.00£7.55  94.00+11.24
AL (% ) %ochange 66.70% 150.00% 163.00%* 109507 74.07*
254%/emStem diameter it Control 0.09+0.02 0.29+0.07 0.50+0.04 0.66:0.08 0.710.11
4bFE UV-B 0.19+0.01 0.47+0.07 0.62+0.07 0.73+0.09 0.77+0.02
AL (% ) %ochange 111115 62.07% 24.00% 10.61 8.07
191-81 FkE5/cmPlant height XifH# Control 5.52+0.45 12.17£1.04  21.26£1.80  29.0124.32  56.00£3.79
4bEE UV-B 4.74+0.49 9.84+0.50 15.94+0.95  29.33x2.08  31.50+5.85
AL (% ) Yochange -14.10 -19.10% —25.00% 1.11 —43.66%
JYBERL Tillering number Xt Control 23.00+3.06  28.00+4.23  42.00+4.85  61.00+2.00  61.00+2.65
AbFE UV-B 22.00+2.31 17.00£2.00  25.00+3.21 34.00+2.52  46.00+8.50
AL (% ) %ochange -4.30 -39.30% ~40.50% —44.307%% -24.59%
2£4%/cm Stem diameter Xif . Control 0.18+0.02 0.58+0.04 0.700.09 0.97+0.02 1.13£0.13
4bFE UV-B 0.13+0.01 0.43+0.07 0.55+0.04 0.90+0.04 0.97+0.05
BEAEH( % ) %ochange —27.78%% -25.86% —21.43% 722 -14.16
2004 191-48 B 5 /emPlant height Xif H# Control 7.45+0.45 30.40+3.11 39.20+6.84  68.80+6.04  133.58+14.57
AbEE UV-B 11.89+1.60  64.87+7.60  77.73+9.94  83.27+6.70  100.88+11.55
ALK (% )%echange 59.60%* 11338 98.307 21.05% -24.48
JYBERL Tillering number Xf HR Control 67.00+11.53  86.00+8.54  68.00£9.02  83.00+19.76  106.00+15.89
4bFE UV-B 101.00£15.01  186.00+13.58  160.00+11.72  156.00+20.65  198.00+29.94
AL (% ) %ochange 50.75% 116.25%* 135.29%% 87.95% 86.79*
254%/emStem diameter it Control 0.35+0.02 0.460.04 0.60+0.06 0.65+0.06 0.82+0.04
4bFE UV-B 0.39+0.03 0.56+0.05 0.62+0.02 0.69+0.04 0.87+0.04
AL (% ) ochange 12.20%* 17.85% 3.33 6.32 6.66
m91-81 PS5 /cmPlant height Xf & Control 15414140  63.87+2.56  83.73+3.77  129.874#5.06  133.26+7.29
4bEE UV-B 8.3720.15 36.07+2.42  41.00£3.94  72.67#4.74  83.536.54
AL (% ) Yochange —45.65%% —59.15%* ~51.04%* —40.05%* ~37.32%*
JYBERL Tillering number Xf B Control 71.00£9.45  89.00¢9.29  99.00£11.53  118.00+11.15 117.00£20.03
4L UV-B 53.00+6.08  62.00+5.86  71.00£13.32  68.00+5.13  70.00+12.34
AR (% ) %ochange -25.35 -30.34% -28.47 —42. 37 -40.17%
2£4%/cm Stem diameter Xif . Control 0.52+0.05 0.72+0.09 0.86+0.05 0.89+0.04 0.91+0.07
4bFE UV-B 0.41+0.05 0.57+0.04 0.62+0.10 0.72+0.03 0.81+0.05
AL (% ) %ochange -21.15% ~20.64* -28.10%* ~19.10%% -10.40

TE % A A5 IS UV-B RS ITE P<0.05 Fll P<O.01 K255 W35

Note : *and** denote significant difference between the treatment of UV-B and the control at 0.05 and 0.01 level, respectively.
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Table 2 Effects of enhanced UV-B radiation on shoot biomass, LAL internode length and node number of two wild sugarcane clones in later

ripening in two consecutive years

2003 2004
JHER Clones— JB5 Morphology character = o 48 UV-B AL 1% KRR Control  4hF UV-B AL /%
191-48 H—_‘%%/kg'pot’lsh(nu biomass 0.057+0.008 0.305+£0.014 435,09%* 0.682+0.099 3.537+0.285 418.18%*
T AR AR % LAT 0.34+0.02 0.95+0.04 179.71%* 2.52+0.37 12.07+2.00 378.78%**
Wl K /em Tntemode length  4.65:024  5.79+0.29 24.31%% 11595026 13.49:0.36 16,40+
B Node number 600115  6.67:0.58 117 700£1.00  8.00:1.00 1429
1191-81 ét[mi/kg'pm’lshool biomass 0.850+0.016 0.109+0.007 —87.18%* 5.927+1.683 1.706+0.393 =71.20%
T AR R 8 LAT 2.22+0.08 0.53+0.03 —76.13%* 10.19+£3.92 1.76+0.86 -82.76*
T8 K:/em Internode length 5.92+0.16 4.19+0.10 =29.11%* 13.71+0.09 9.84+0.07 —29.70%*
FPB0H Node number 333:058  2.67:0.58 2000 11.00£1.00  10.70+0.58 2303

TE:* F o FEX IR S UV-B FIH7E P<0.05 F1 P<0.01 /KF2E57 235 .

Note: *and** denote significant difference between the treatment of UV-B and the control at 0.05 and 0.01 level, respectively.
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Figure 1 Effects of enhanced UV-B radiation on leaf expanding angle of two wild sugarcane clones in 2004
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Table 3 Effects of enhanced UV-B radiation on the contents of flavonoid(305 nm ), MDA (pmol+L™+¢"'FW ) and chlorophyll (g mL™)of

two wild sugarcane clones in two consecutive years

Ay MR Jac: SrBE I SN BRI BRI
Year Clones Physiological character Tillering Initial growth Late growth Ripening Later ripening
2003 191-48 W Flavonoid X Control 0.38+0.01 0.26+0.01 0.18+0.01 0.24+0.01 0.22+0.01
JEFE UV-B 0.45+0.02 0.34+0.01 0.22+0.02 0.3120.02 0.28+0.01
AL (% )% change 18.42% 31.01%* 22.47% 29.16%* 27.27%%
7N i MDA Xf 8 Control 15.15+1.12 16.81x1.31 13.56x1.20  10.95+1.51 8.45+1.06
JbFE UV-B 13.47+0.58 15.2621.05 13.3120.70  10.6620.85 8.35+0.69
AL #( % )%echange -11.09 -9.22 -1.84 -2.65 -1.18
4% a Chla XiF I Control 3.7120.02 3.95+0.14 3.02+0.06 3.83+0.04 3.51+0.01
JbFE UV-B 4.52+0.35 4.55+0.22 3.71x0.17 3.89£0.58 3.61x0.63
28462 (% )%change 21.83% 15.1% 22 85 1.57 2.85
nt+4¢% b Chl b XfHE Control 1.38+0.03 3.41£0.12 3.13£0.04 1.42+0.11 1.35£0.06
AbE UV-B 1.72+0.17 4.09+0.36 4.56+0.47 1.62+0.23 1.59+0.32
AL (% )%ochange 24.63% 19.94% 45.69% 14.09 17.78
42 (a+h) Chl(a+h) X} Control 5.09+0.26 7.36+0.29 6.15+0.06 5.25+0.04 4.86+0.07
LbFE UV-B 6.24+0.38 8.64+0.43 8.27+0.43 5.51+0.43 5.2+0.84
AL R (% )%change 22.59% 17.39% 34.47%% 4.95 7.00
191-81 25 H#1 Flavonoid X HE Control 0.19+0.01 0.29+0.02 0.12+0.01 0.210.02 0.210.02
4bEE UV-B 0.15+0.01 0.23+0.01 0.090.01 0.17+0.01 0.19+0.01
AR (% )%change -21.05% —20.69%* —25.00%% -19.05% -9.52
N MDA X} Control 10.64+.60 11.53+0.56 11.130.11 6.95+0.12 7.65+0.36
JEPE UV-B 12.27+0.38 14.14+1.08 14.1420.17  8.460.18 8.96+0.23
A8AL 2R (% )%change 15.32% 22.64* 27.04%* 21.73%* 17.12%%
M4%% a Chl a Xf B Control 2.58+0.26 2.73%0.12 2.58+.06 2.72+0.05 2.35£0.07
SR UV-B 2.13+0.07 2.12+0.23 1.67+0.09 1.88+0.04 1.78+0.03
AEAE R (% )%change —17.44% —22.34% —35.27%% —30.887%* —24.25%%
m+4:% b Chl b Xf I8 Control 1.24+0.07 2.29+0.06 2.22+0.12 1.18+0.11 1.05+0.07
LbH UV-B 1.01+0.06 1.86+0.17 1.83+0.09 0.84+0.03 0.94+0.06
28462 (% )%change -18.55% -18.78% -17.57* —28.817%% -10.47
14 % (a+b) Chl(a+h) Xf HR Control 3.82+0.36 5.02+0.47 4.8020.52 3.90+0.14 3.40+0.39
AbEL UV-B 3.14+0.05 3.98+0.51 3.500.31 2.72+0.22 2.92+0.18
AL (% )%ochange ~17.80% -20.72 -27.08% —30.26%* -14.11
2004 191-48 25 H1 Flavonoid XJ B8 Control 1.08+0.12 2.7320.20 3.39+0.26 2.0120.08 1.30+0.12
JbFE UV-B 1.64+0.04 4.25+0.43 4.45+0.27 2.74+0.13 1.77£0.07
AL R (% )%change 51.85%* 5567+ 31.06%* 36.31%* 36.15%*
N MDA XF 1 Control 5.4+0.34 6.27+0.48 4.860.39 5.16+0.49 5.62+0.34
4bEE UV-B 4.62+0.37 5.74+0.35 4.45+0.36 4.63+0.32 5.44+0.45
AL (% )% change -14.44 -8.45 -8.44 -10.27 -32
4% a Chla Xt Control 2.55+0.21 2.60+0.18 3.21+0.08 3.01£0.18 3.22+0.41
JEPE UV-B 3.40+0.09 3.31x0.33 3.73+0.26 3.95+0.41 3.63£0.37
AL (% )%ochange 33.33% 27.31% 16.20%* 31.23%* 12.73
4% b Chl b X I8 Control 0.84+0.08 1.1720.13 1.37£0.05 1.53+0.09 1.77£0.09
JbFE UV-B 1.0020.02 1.4520.05 1.81x0.09 2.06+0.11 1.88+0.24
AL (% )%ochange 19.05% 23.93% 32.12%% 34,64 6.21
432 (a+b) Chl(a+h) Xf I8 Control 3.39+0.27 3.77+0.09 4.58+0.05 4.54+0.15 4.99+0.50
4bEE UV-B 4.40+0.11 4.76+0.37 5.54+0.23 6.01+0.52 5.51+0.60
AL R (% )%change 29.79%* 26.26* 20.96%* 3238 10.42
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Year Clones Physiological character Tillering Initial growth Late growth Ripening Later ripening
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4hH UV-B 0.84+0.04 1.17+0.09 1.37+0.10 1.53+0.10 1.7720.05
AL R (% )%change —35.38%% -19.31% —24.31% —25.73%* -5.60
432 (a+h) Chl(ath) Xf HE Control 5.00+0.06 4.7620.24 5.74+0.36 6.010.55 5.510.48
LB UV-B 3.39+0.12 3.77+0.48 4.57+0.35 4.54+0.29 4.990.13
AR (% ) %change —32.20%% -20.80% -20.38* —24.46* -9.44
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