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Abstract: Tigernut ( Cyperus esculeutus L..) is a multipurpose cultivated crop with high eco-economic value.
Characterization and assessment of drought resistance in tigernut germplasm resources can greatly facilitate the de-
velopment of varieties adapted to the arid and semi-arid sandy land widely distributed in China. In the present stud-
y, a total of 39 Tigernut accessions were tested for 17 phenotypical and physiological traits under the treatment of
normal irrigation and drought stress in indoor pot-planting experiment. Comprehensive assessment of drought resist-
ance at seedling stage for these accessions was carried out by using correlation, principal component, membership
function, and cluster analysis. The results showed that the effects of drought were significant on the width and thick-
ness of leaf and root length (P<0.05), and extremely significant on plant height, tiller number, dry weight of root
and leaf, and total dry weight of plants ( P<0.01). The coefficient of variation among different germplasms ranged
from 0.148 to 0.584. The results of principal component analysis using 17 phenotypical and physiological variables
indicated that the first 5 principal components accounted for 74.174% of the total variation among these accessions.
Leaf width, leaf yellowing rate, root length, fresh and dry weight, and crown root ratio were suitable as comprehen-

sive criteria for evaluating drought resistance of Tigernut. Cluster analysis produced four major clusters based on
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their resistance to drought stress, with cluster I containing 2 accessions, cluster I containing 10 accessions,

cluster Ill and cluster IV containing 16 and 11 accessions, respectively. Comprehensive evaluation value was an ap-

propriate index for assessing drought resistance of Tigernut accessions. Based on the results of comprehensive as-

sessment of drought resistance, 3 Tigernut accessions (JYD=39, JYD-34 and JYD-28) were identified as the

germplasm with higher resistance to drought stress at seedling stage.

Keywords: Cyperus esculeutus ; germplasm assessment ; seedling stage ; drought resistance ; membership function
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Table 1  Thirty-nine Tigernut germplasm resources collected in this study
i BHR AR RJE hi e, HeViHy

Serial number Resource name

Grain shape Grain color

Origin

1 JYD-1 Koy Long-grained # A Yellow A = #Hdt Hubei, China
2 JYD-2 HE A Oval L Yellow T E#14k Hubei, China
3 JYD-3 Ko A Long-grained W Yellow v L Hubei, China
4 JYD-4 MR A Oval P4 Yellow rhE W1 Hubei, China
5 JYD-5 Kk % Long-grained {0 Yellow #F[E ¥4t Hubei, China
6 JYD-6 [#%7 % Round grain W Yellow v E L Hubei, China
7 JYD-7 KRR Long-grained # Yellow FE WL Hubei, China
8 JYD-8 HER 2 Oval #15, Yellow W [E 4t Hubei, China
9 JYD-9 WEE Oval H A Yellow HE AL Hubei, China
10 JYD-10 W Oval H O Yellow T E#14k Hubei, China
11 JYD-12 Koy Long-grained W Yellow v E L Hubei, China
12 JYD-13 WAL Oval H A Yellow Hr E W1k Hubei, China
13 JYD-14 Kb % Long-grained {0 Yellow s E It Hubei, China
14 JYD-15 Koy Long-grained W Yellow o [ YA B Henan, China
15 JYD-16 [&%7 % Round grain M Yellow o [ YA] B Henan, China
16 JYD-17 WY Oval 4 Yellow rH[E [ #§ Henan, China
17 JYD-18 IR A Oval A Yellow A [E B Henan, China
18 JYD-19 HIE Oval # A Yellow o [ Y] B Henan, China
19 JYD-20 Koy Long-grained W Yellow i [ YA] B Henan, China
20 JYD-21 |47 % Round grain A Yellow FEVT Jiangsu, China
21 JYD-22 MR Oval H A Yellow FHEVTJ5 Jiangsu, China
22 JYD-23 [E %% Round grain {0 Yellow HE A Jilin, China
23 JYD-24 B % Round grain A Yellow o [ T AR Jilin, China
24 JYD-25 G2 Oval A Yellow H[E K Jilin, China
25 JYD-26 [ k% Round grain F {0 Yellow fP It Hebei, China
26 JYD-27 KAy Long-grained A Yellow A b Hebei, China
27 JYD-28 [5%7 % Round grain A Yellow Hr[E ]t Hebei, China
28 JYD-29 Ko A Long-grained W Yellow o E 35 AR Jilin, China
29 JYD-30 [F#7 7 Round grain Hh Yellow HE T K Jilin, China
30 JYD-31 A Oval H O Yellow T E#I4E Hubei, China
31 JYD-33 WL Oval A Yellow L Mali
32 JYD-34 [F#7 7 Round grain 2140 Red % 3 [ Cameroon
33 JYD-35 IR AL Oval O Yellow % % % Cameroon
34 JYD-36 I Oval M Yellow % 53 % Cameroon
35 JYD-39 W Oval H {4 Yellow T E 4t Hebei, China
36 JYD-40 Koy Long-grained W Yellow H1[E ]t Hebei, China
37 JYD-41 KA Long-grained T Yellow P T Russia
38 JYD-42 W% Oval T Yellow PYPEZF Spain
39 JYD-45 M2 Oval HAG Yellow HH[E LR Beijing, China
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Table 5 The eigenvector and contribution rate of the main

components for each index of Tigernut accessions

$ebr K F3faf Factor loading
Index FI.  F2 F3 F4  F5
B
Plant height 0.301 0.157 -0.090 0.534 0.314
2R R
Chlorophyll 0.569 0.025 0.111 0.272 -0.041
5
Leaf width 0.707 -0.247 0.132 0.267 0.052
e
. 0.611 -0.358 -0.153 -0.095 0.315
Leaf thickness
eyl
. 0.693 -0.215 0.180 0.377 -0.138
Stem diameter
I
ﬁmé&. 0.266 -0.181 -0.326 -0.359 0.501
Number of tillers
>
)fﬁ +}: -0.382  0.356 0.128 0.240 -0.601
Withering rate
R 0.425 0.117 0.238 0.609 0.038
Root length
i I fif 5
Ground fresh weight 0.848  0.154 -0.018 -0.328 -0.243
T i
Underground fresh weight 0.321  0.721 0.126 -0.261 0.195
. Hﬁj‘q:i 0.244  0.310 -0.869 0.098 -0.092
Ground dry weight
W TE
Underground dry weight 0.279  0.786 -0.175 0.206 0.146
o4 o
R . 0.818 0.252 0.039 -0.340 -0.234
Total fresh weight
o
Mﬂ‘i. 0.218  0.440 -0.819 0.074 -0.141
Total dry weight
L1 Ak R
. A 0.682 -0.187 0.418 -0.331 -0.282
Tissue water content
M5 L i
Root-shoot ratio -0.180  0.775 0.328 0.042 0.288
at fresh weight
MR T8
Root-shoot ratio 0.039 0.474 0.762 -0.058 0.216
at dry weight
4
fhm?ﬁ 4341 2.809 2.611 1.604 1.245
Characteristic root
TRk /0
'J'\‘ﬁ‘fﬁ%//n 25.534 16.525 15.360 9.433 7.322
Contribution rate
;%.Vi‘mﬁk%/% 25.534 42.059 57.419 66.852 74.174
Cumulative contribution rate
A

0.344  0.223 0.207 0.127 0.099

Factor weight
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Table 6 The CDC and D values of drought resistance evaluation of Tigernut accessions

T kB R Membership function — cDC . D _

Number ul w2 3 ud 5 6 Bl Hew Bl He7
Value Sort Value Sort

JYD-1 2.496 3.258 1.760 1.823 0.538 2.496 1.184 1 2.235 9
JYD-2 0.303 1.340 4.256 1.247 0.180 0.303 0.870 27 1.461 24
JYD-3 2.320 3.538 3.747 0.307 2.844 2.320 1.066 8 2.682 3
JYD-4 4.499 0.954 1.759 1.894 1.179 4.499 0.874 25 2.483 5
JYD-5 2.052 1.568 1.272 1.533 1.746 2.052 1.074 7 1.686 18
JYD-6 2.879 1.486 1.666 0.857 1.210 2.879 0.965 12 1.895 13
JYD-7 4.262 1.189 1.863 0.060 2.757 4.262 0.933 17 2.397 6
JYD-8 1.318 0.378 1.042 0.802 1.649 1.318 0.864 30 1.019 38
JYD-9 1.831 1.211 1.775 0.576 0.469 1.831 0.945 16 1.387 28
JYD-10 2.855 2.052 1.047 0.216 1.033 2.855 0.720 38 1.786 16
JYD-12 2.581 2.517 2.456 1.284 2.276 2.581 0.902 22 2.346 7
JYD-13 0.624 2.010 1.903 1.246 1.748 0.624 1.039 9 1.388 27
JYD-14 1.543 0.898 1.916 1.715 2.044 1.543 1.135 2 1.548 21
JYD-15 1.954 0.999 1.753 0.477 1.842 1.954 0.911 20 1.500 23
JYD-16 1.437 0.117 1.100 2.786 1.957 1.437 0.868 28 1.296 29
JYD-17 0.051 2.198 1.480 1.021 1.003 0.051 0.776 37 1.043 37
JYD-18 1.696 1.485 1.268 0.966 1.062 1.696 0.805 34 1.405 26
JYD-19 0.139 0.036 2.483 0.179 1.748 0.139 0.884 24 0.765 39
JYD-20 3.293 0.383 1.052 1.710 0.066 3.293 0.971 11 1.661 19
JYD-21 1.012 1.269 2.755 1.446 1.936 1.012 1.105 4 1.577 20
JYD-22 1.715 0.622 0.664 0.504 1.552 1.715 0.906 21 1.084 34
JYD-23 0.809 1.142 2.009 0.840 1.200 0.809 0.864 29 1.174 32
JYD-24 1.490 2.243 2.078 1.399 1.321 1.490 0.782 36 1.751 17
JYD-25 1.256 1.397 0.632 0.371 1.392 1.256 0.917 19 1.059 35
JYD-26 0.653 1.945 1.278 1.590 0.790 0.653 0.802 35 1.203 30
JYD-27 2.796 1.960 2.417 1.238 0.452 2.796 0.808 33 2.102 11
JYD-28 2.623 1.955 4.036 1.343 2.649 2.623 1.084 6 2.607 4
JYD-29 2.559 0.535 3.285 1.202 0.449 2.559 0.951 15 1.878 15
JYD-30 1.311 1.518 2.132 1.385 0.133 1.311 0.836 31 1.421 25
JYD-31 0.997 2.159 0.819 0.064 1.162 0.997 0.816 32 1.117 33
JYD-33 1.071 0.768 1.894 1.750 0.467 1.071 0.960 13 1.201 31
JYD-34 4.954 1.560 1.746 3.741 1.199 4.954 1.092 5 3.009 2
JYD-35 2.989 2.774 1.080 2.860 0.498 2.989 0.570 39 2.283 8
JYD-36 1.207 1.263 1.429 0.265 0.202 1.207 0.871 26 1.047 36
JYD-39 5.802 2.986 0.001 3.524 2.444 5.802 1.131 3 3.352 1
JYD-40 2.415 2.185 1.751 2.245 1.930 2.415 0.954 14 2.157 10
JYD-41 2.612 0.750 2.563 1.892 0.507 2.612 1.023 10 1.888 14
JYD-42 2.474 1.283 1.826 0.002 0.218 2.474 0.929 18 1.538 22
JYD-45 3.061 1.543 0.128 3.214 2.011 3.061 0.898 23 2.031 12
T % 0.925 1.730
Average

R

Coefficient 0.137 0.347

of variation
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Clustering analysis of drought resistance coefficient of

39 Tigernut accessions based on D values
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