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Abstract: The study aimed to investigate the physiological responses of intergeneric hybrid Erianthus arundinaceusx
Saccharum spontaneum L offspring at the seedling stage under drought stress, to identify novel sugarcane germplasm
resources with better drought stress tolerance. The results would provide a theoretical basis for breeding and utilizing
drought-tolerant new sugarcane varieties. Thirteen hybrid progenies and the sugarcane variety ROC22 were used as the
experimental materials in a barrel experiment. The contents of malondialdehyde (MDA), soluble sugars (SS), soluble
protein (SP), proline (PRO), and the activities of peroxidase (POD) and superoxide dismutase (SOD), were measured in
sugarcane seedling leaves under mild and severe drought stress, and control (normal watering). A comprehensive
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evaluation of drought tolerance in thirteen progenies and ROC22 was conducted based on drought resistance coefficients,
membership function values, and the comprehensive drought tolerance evaluation index (D value), to screen and identify
drought-tolerant sugarcane germplasm resources. Under different drought treatments, the content of SS, SP, PRO, MDA,
and the activities of SOD and POD were elevated in the seedling leaves of hybrid progenies. Notably, under severe
drought stress, the physiological indicators of AS08-2-28 were significantly higher than those of ROC22. Based on the
D value, seven progenies exhibiting greater drought tolerance than ROC22 at the seedling stage were identified, ranked
as follows: AS08-2-28>AS11-1-101>AS11-4-44>AS11-75-1>AS12-A6-21>AS12-A6-5>AS12-176-5. This study evalu-
ated the drought tolerance of the hybrid progenies at the seedling stage and successfully screened seven sugarcane
germplasm resources with strong drought resistance. The findings would provide a foundational basis for the future
mining of drought-related genes and offer scientific guidance and experimental support for the effective utilization of
intergeneric hybrid complex offspring in breeding new sugarcane varieties with enhanced drought tolerance.

Keywords: sugarcane; intergeneric hybrid Erianthus arundinaceusxSaccharum spontaneum L.; drought resistance;

physiological indicators; comprehensive evaluation
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Fig. 1 Changes in soluble sugar content in leaves of test
material under different intensities of drought stress
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Fig. 2 Changes in soluble protein content in leaves of test
materials under different intensity drought stress
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Fig. 3 Changes in proline content in leaves of test
materials under drought stress with different intensities
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Fig. 4 Changes in malondialdehyde content in leaves of
test materials under different intensity of drought stress
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Fig. 5 Changes in peroxidase activity in leaves of test
materials under drought stress with different intensities
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Fig. 6 Changes in superoxide dismutase activity in
leaves of test materials under drought stress with
different intensities
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Tab. 1 Variation analysis of physiological indicators under different degrees of drought stress
Jib Ei=gan Ss SP PRO MDA POD SOD FHME
Treatment Index f(mg-g™) f(mg-g™) f(ug-g™") /(nmol-g™") I(U-g™h /(U-g")  Average
CK PN 6.77 5.30 47.54 24.58 606.90 367.38
/Ml 3.54 221 21.17 16.02 337.20 207.53
S 3 { 5.05 3.54 32.40 19.74 437.23 297.57
brfE2: (SD) 0.98 0.92 7.38 2.75 71.57 45.78
BRERE(CV) 19.46 25.94 22.77 13.91 16.37 15.38 18.97
- U SN 18.28 11.91 63.51 48.22 1297.80 1053.37
fiipiea /Ml 5.93 8.03 30.12 34.11 721.70 337.07
FHMH 11.83 9.56 46.02 40.78 944.80 531.14
PR (SD) 3.70 0.94 9.80 4.03 148.86 194.34
BRERE(CV) 31.28 9.84 21.29 9.88 15.76 36.59 20.77
FEEFR EAH 18.25 10.46 62.93 49.06 1347.20 1059.17
fiipiea Fe/ME 6.06 5.46 32.60 31.20 618.90 360.52
FHMH 9.40 8.33 46.57 38.08 948.29 679.59
PrifE2E (SD) 4.04 1.37 9.62 5.10 206.35 208.59
ARRE(CV) 43.01 16.45 20.67 13.40 21.76 30.69 24.33
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* indicates correlation is significant at the 0.05 (2-tailed).
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Fig. 7 Correlation analysis of different drought
resistance indicators under severe stress
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Tab. 2 Membership function values and comprehensive evaluation of drought resistance for test material

R 3t )@ PR U{E Subordinate function value D i HEF
Material SS SP PRO MDA POD SOD D value Order
AS08-2-28 0.655 0.556 1.000 0.132 0.649 0.484 0.617 1
AS11-1-101 0.411 0.704 0.452 1.000 0.473 0.496 0.555 2
AS11-4-44 1.000 0.239 0.110 0.163 0.373 0.948 0.515 3
AS11-75-1 0.167 1.000 0.235 0.562 1.000 0.323 0.471 4
AS12-A6-21 0.067 0.492 0.662 0.682 0.453 0.408 0.431 5
AS12-A6-5 0.168 0.798 0.526 0.649 0.347 0.243 0.415 6
AS12-176-5 0.111 0.583 0.057 0.640 0.000 1.000 0.341 7
ROC22 (CK) 0.000 0.443 0.287 0.907 0.192 0.247 0.300 8
AS12-Al11-4 0.021 0.000 0.000 0.878 0.485 0.528 0.279 9
AS12-A7-4 0.276 0.772 0.092 0.238 0.356 0.000 0.256 10
AS12-A14-2 0.137 0.938 0.167 0.128 0.169 0.140 0.233 11
AS11-4-52 0.103 0.658 0.174 0.000 0.355 0.259 0.223 12
AS12-81-13A 0.053 0.142 0.165 0.681 0.211 0.201 0.219 13
AS12-A14-3 0.170 0.620 0.052 0.290 0.053 0.292 0.212 14
& 0.247 0.107 0.209 0.140 0.147 0.150
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