3% oM o o 4R 20264 2 A
Vol.34  No. 2 ACTA AGRESTIA SINICA Feb. 2026

doi:10. 11733/j. issn. 1007-0435. 2026. 02. 020

SIAE G T AT BN, (T35 =, 45 . 20 0 846 B A A U IR I O0 AR SR S I B 5L (7). MR, 2026, 34 (2) 1581
—591
XIE Hong-yu, REN Qiu-yu, HE Qing-yun, et al. Comprehensive Evaluation of Seedling Drought Tolerance of 20
Medicago falcata Germplasm Resources[J]. Acta Agrestia Sinica,2026,34 (2) :581—591

20 1 BB EHE AR R S ENT R

wWHTF, RN, fTAE, 0 %, 2ok, F O
OB gl K27 Bl 24 e, BT 58 AR 5§ 830052)

F8EE < MU 0 1 AT B0 T 22 M B AY B AR B 4 (Medlicago falcata 1. )R BUSEUR , ASBIF 5T 356 FH 20 43 36 16 1 15 A WF 78 %)
G 3 33 AT 4 BT R A N A R AR AR Y & AR AR R H SR B RBOE MR S WL ST T 20 0 AR E P R
SR LI FERE T S8 A B, 20 4 5 46 4 Ah T XY 2 B S IR 4 05 w0 R, 26 Bk BRI L AE TR R b
AR A R RIS EOIN BT RS RIS HR 20 0y AL E TE AT PR O 728 o MR A2Z311 4t
SR bR A2Z525 BT BAER 5 . TS E e B D, KR 6e Ut v B 55 HESI O A2Z3117>A2Z588>A27355
> A27600°>A27317>>A27480°>A27423™> A27534™> A27528>>A27316>A27350>> A 27436 > A27302>>A27491
> A27351>>A27594>>A27599>>A27622>>A27353>>A27525. AHFIEEM kR A2Z311 fE 0 b s B T S,
1700 R i i B R i 4k 3 O S B A SR TR ek AU Y O 1, B SR A B T BOh R X A R A o R
R AR

SEEIA T R B AR R B R

hESHES:S541.9 ERARIRED : A X EHS:1007-0435(2026)02-0581-11

Comprehensive Evaluation of Seedling Drought Tolerance of
20 Medicago falcata Germplasm Resources

XIE Hong-yu, REN Qiu-yu, HE Qing-yun, LIU Chun, WANG Lin, LI Qian

(College of Grassland Science, Xinjiang Agricultural University, Urumqi, Xinjiang 830052, China)

Abstract: In order to screen out the germplasm resources of Medicago falcata 1.. with strong drought toler-
ance, 20 resources of M. falcata were selected in this study, and their drought tolerance was comprehensively
evaluated by analyzing the changes in the content of morphological and physiological indexes of the seedlings,
and by adopting the affiliation function method and cluster analysis. The results showed that under different
drought stress treatments, all the 20 M. falcata germplasm resources showed different drought responses, as
indicated by a downward trend in plant height, leaf area, survival rate, above ground biomass and chlorophyll
fluorescence parameters. The drought resistance of the 20 M. falcata seedlings was classified into 7 categories
by cluster analysis, among which, the material A2Z311 had extremely drought-resistant, and the material
A27525 had the weakest drought-resistant. Based on the D value of the affiliation function, the drought resis-
tance was ranked from strong to weak as A27Z311>A27588>A27355>A27600>A27317>A27480>
A27423>A27534>A27528>A27316>A27350>A27436>>A272302>A27491>A27351>A27594>
A27599>A27622>A27353>A27525. The present study indicates that the material A2Z311 could better
adapt to the treatment of drought stress, and the survival rate, leaf area and chlorophyll fluorescence parameters
all being 1, showing stronger drought resistance, which provides a theoretical basis for the selection and breed-
ing of alfalfa varieties in arid areas.
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Table 1 Medicago falcata resources and collection information

¥ 5 Material number it 42 Hl Place of collection

2% 1ongitude

25 Latitude 5% Habitat

A27350 (AR 92°19'E 43°36'N 430 ¥l River bank grass
A27480 [::RU RS 92°30'E 43°59'N 31 5 Hb River bank grass
A27423 [Wi=bYIB=Y 92°22'E 43°47'N 7811 % b River bank grass
A27528 (AR 91°42'E 43°76'N 131 54l River bank grass
A27353 [ B A B 92°34"E 43°92'N 11 H 4 River bank grass
A27622 B k6 5 IR AT 93°36'E 43°74'N 13 5 4 Hillside meadows
A27525 Bl A R LA 93°16'E 43°93'N 113 2 4 Hillside meadows
A27594 Fop 4% 5 IR LA 93°45'E 44°09'N 113 55 4 Hillside meadows
A27436 B 6 5 Ik RS 93°26"E 43°44'N 1L 3 55 4 Hillside meadows
A27316 Bl A R LA 92°67'E 43°37'N 113 2 4 Hillside meadows
A27351 e R 93°77'E 42°67'N 11 RT - J5 Piedmont plain
A27436 rER 93°84'E 43°28'N 117 J5 Piedmont plain
A27316 A=Y 93°61"E 42°89'N 1A J Piedmont plain
A27311 e R 94°36"E 43°29'N LA F J5T Piedmont plain
A27588 EH 94°24"E 43°17'N 11175 i Piedmont plain
A27355 e 89°51'E 43°73'N 1A Ji Piedmont plain
A27317 RER=) 89°74'E 43°69'N 11 B 5 Piedmont plain
A27600 ar e 89°39'E 43°54'N LR B Piedmont plain
A27534 SORER= 90°02"E 43°82'N 1L A - J5 Piedmont plain
A27351 wFEH 89°81'E 43°71'N 1177 J57 Piedmont plain
A27599 g iy B 86°13'E 43°49'N 1R B Piedmont plain
A27302 I 2 7 S 85°78'E 44°22'N 1L A7 J5 Piedmont plain
A27491 2y 47 B 85°61'E 44°15'N 1L 3 JiE Piedmont plain
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Fig.2 Leaf area ofthe same resources Medicago falcata seedling material under different drought stress levels
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Fig. 5 Survival rate of of the same resources Medicago falcata seedling material under different drought stress levels
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Fig. 6 Above-ground biomass of the same resources Medicago falcata seedling material under different drought stress levels
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Table 2 Comprehensive evaluation index of 20 Medicago falcata germplasm
e _ . $E [X]iﬁlﬁ Memberiﬁ»p function value A A
Material TR e IR 171 % e - i AL Mo LA i DM 7
number Plant height/ ~ Branch number/  Survival rate/ Stem diameter/ Leafarea/  F,/F, Aboveground D value  Sort
cm (4~ +plant % cm cm’ biomass/g
A27311 0.422 0.400 1.000 0.275 1.000 1.000 1.000 0.791 1
A27317 0.472 0.474 0.491 0.000 0.406 0.869 0.498 0.601 5
A27355 0.605 1.000 0.099 0.258 0.779 0.549 0.809 0.705 3
A27302 0.520 0.344 0.245 0.218 0.428 0.682 0.337 0.474 13
A27599 0.232 0.335 0.163 0.332 0.446 0.537 0.423 0.333 17
A27534 0.532 0.842 —0.140 1.000 0.869 0.716 0.914 0.554 8
A27528 0.448 0.769 0.446 0.244 0.518 0.511 0.364 0.547 9
A27436 0.627 0.338 0.300 0.235 0.553 0.342 0.339 0.485 12
A27594 0.296 0.463 0.040 0.134 0.399 0.473 0.541 0.393 16
A27491 0.368 0.491 0.294 0.231 0.397 0.730 0.180 0.432 14
A27316 0.566 0.309 0.373 0.055 0.759 0.467 0.341 0.546 10
A27351 0.505 0.438 0.057 0.043 0.494 0.493 0.090 0.429 15
A27423 0.406 0.673 0.288 0.180 0.871 0.532 0.382 0.559 7
A27350 0.370 0.912 0.000 0.117 0.648 0.489 0.395 0.519 11
A27588 1.000 0.751 0.149 0.412 0.528 0.476 0.962 0.757 2
A27600 0.445 0.902 0.256 0.025 0.420 1.097 0.546 0.677 4
A27353 0.244 0.638 0.070 0.390 0.000 0.512 0.384 0.295 19
A27622 0.398 0.416 —0.140 0.457 0.252 0.770 0.120 0.303 18
A27525 0.000 0.000 0.117 0.226 0.245 0.000 0.000 0.020 20
A27480 0.484 0.878 0.093 0.268 0.845 0.428 0.368 0.561 6
R3 WHEREBERERESW
Table 3 Systematic cluster analysis of 20 Medicago falcata samples
#4 ¥4 5 Material number D D value i 5 ¥ Drought resistance
I A27311 0.791 5k Extremely strong
11 A27588,A27355 0.731 5% Comparatively strong
111 A27317,A27600 0.639 W Strong
v A27534 0.554 1 Moderate
\Y% A27594 ,A27599,A27302,A27491,A27351,A27436,A27316,A272350,A27480, 0.480 55 Weaker
A27423,A27528
Vi A27353,A27622 0.299 55 Weak
M A27525 0.020 .5 Extremely weak
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Fig. 8 Cluster analysis of drought resistance evaluation system of 20 Medicago falcata samples
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