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Abstract Drought is one of the major limiting factors that affects the productivity of chili
pepper grown in rainfed areas of Thailand. Therefore, chili varieties with high adaptability in
the drought environment are of interest. To identify the drought tolerance of chili pepper, six
drought tolerance indices, including mean productivity (MP), stress susceptibility index (SSI),
geometric mean productivity (GMP), stress tolerance index (STI), yield index (Y1), and stress
non-stress production index (SNPI) calculated based on yield under stressed (YS) and irrigated
(YP) conditions, were assessed among 43 accessions of chili pepper. Significant differences
among genotypes were observed for YP, YS, and all drought tolerance indices. Correlation
analysis revealed that yields under irrigated and stressed environments were positively and
highly correlated with GMP, MP, and SNPI. The principal component analysis also indicated
that GMP, MP, and SNPI were more reliable as tolerance indices for screening genotypes for
drought tolerance. Hence, the improvement for yield increased under drought could be achieved
through direct selection or screening through GMP, MP and SNPI indices. Subsequently,
cluster analysis separated the 43 chili pepper genotypes into three groups according to potential
yield and vyield stability under both stress and non-stress conditions. Through the results,
genotypes C17, C18, C19, C24, C25, MHS44, MHS44, TRF18, TRF19, TRF207, TRF6,
TRF192, and MHS59 were identified as tolerant.
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Introduction

Chili pepper is a commercial vegetable that has been cultivated in the
subtropical and tropical regions (FAOSTAT, 2020). In Thailand, the main
cultivated varieties are the improved and local varieties that possess a medium
fruit type of chili pepper. These peppers are grown under rainfed conditions in
the northern, central, and northeastern parts of the country. The fruits are often
consumed as fresh, dry, or processed products. Nowadays, declining
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precipitation in several regions of the world significantly affects crop growth
and productivity (Rosmaina et al., 2019). Chili pepper is extremely sensitive to
water stress, especially during the blossoming stage or the fruit development
stage. Therefore, chili varieties that are able to adapt to the drought
environment are of interest. Effective selection of plants tolerant to abiotic
stresses depends upon the plant breeder's ability to find a reasonable
compromise among grain yield under stress conditions, yield losses due to
stress and vyield stability (Bahrami et al., 2014; Bahrami et al., 2021).
Identification of drought tolerance, based on yield, is necessary for the
screening of tolerant genotypes. Effective breeding of chili peppers with this
target trait is equally necessary. Sofi et al. (2018) reviewed several selection
indices based on tolerance and vulnerability to drought. Drought tolerance is
the ability of plants to grow and provide desirable yield under limited water
availability (Rosmaina et al., 2019). Various biometrical approaches have been
proposed to evaluate the effectiveness of drought tolerance indices aimed at
screening and identification of tolerant genotypes (Rosielle and Hamblin,
1981). The highest values in the correlation between selection index and yield,
heritability, genetic advance and coefficients of variation under normal and
stress conditions are able to identify potential high yielding and drought
tolerant genotypes (Fernandez, 1992). Moreover, principal component analysis
(PCA) and biplot analysis have also been used for screening drought tolerant
genotypes in several crops, such as triticale (Lonbani and Arzani, 2011), bread
wheat (Farshadfar et al., 2012), maize (Moradi et al., 2012), safflower
(Bahrami et al., 2014), sorghum (Abebe et al., 2020), and onion (Gedam et al.,
2021). In view of these, the objectives were to assess drought tolerance based
on tolerance indices of 43 accessions of chili pepper and to use the potential
selection indices to screen the germplasm for their drought tolerance.

Materials and methods
Experimental materials and sites

Forty-one genotypes of chili pepper and two check drought tolerant
varieties, C2 and C8, were used in this experiment (Table 1). These served as
the chili pepper germplasm for the study. The peppers were cultivated at the
Mae Hong Son Agriculture Research and Development Center, Mae Hong Son
province, Thailand, situated at 19° 16°18.9”N latitude and 97° 56’59.1“E
longitude at an elevation of 147 m above sea level.
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Table 1. Chili pepper genotypes collected from different sources of Thailand
and tested under non-stressed and stressed conditions

Genotypes Species”  Sources Genotypes Species  Sources

1) C2 (checkl) F Sisaket 23) TRF257 A Nakhon Pathom
2) C8 (check2) F Khon Kaen 24) MHS15 F Mae Hong Son
3) C9 A Chiang Mai 25) MHS16 F Mae Hong Son
4) C17 F Loei 26) MHS17 F Mae Hong Son
5) C18 F Loei 27) MHS18 F Mae Hong Son
6) C19 F Loei 28) MHS21 F Mae Hong Son
7) C20 F Loei 29) MHS33 F Mae Hong Son
8) C24 F Kanchanaburi 30) MHS36 F Mae Hong Son
9) C25 F Kanchanaburi 31) MHS38 F Mae Hong Son
10) C27 F Sisaket 32) MHS39 F Mae Hong Son
11) C29 F Suphan Buri 33) MHS40 F Mae Hong Son
12) C30 F Kanchanaburi 34) MHS43 F Mae Hong Son
13) TRF6 F Nakhon Pathom 35) MHS44 F Mae Hong Son
14) TRF18 F Prachuap Khiri Khan  36) MHS45 F Mae Hong Son
15) TRF19 F Phetchaburi 37) MHS59 F Mae Hong Son
16) TRF27 F Tak 38) MHS73 F Mae Hong Son
17) TRF33 F Kanchanaburi 39) MHS77 F Mae Hong Son
18) TRF37 A Kalasin 40) MHS79 F Mae Hong Son
19) TRF100 F Uttaradit 41) MHS80 F Mae Hong Son
20) TRF155 F Loei 42) MHS91 F Mae Hong Son
21) TRF192 F Suphan Buri 43) MHS92 F Mae Hong Son
22) TRF207 A Nakhon Pathom

Y'E =C. frutescence and A = C. annuum
Experimental design

The experiment was carried out during 2017-2018 growing season in a
randomized complete block design (RCBD) with three replications under
sparsely and fully irrigated conditions. Sparsely irrigated plots were not
irrigated after flowering stage. A two-row plot with a spacing of 0.75 m
between rows and plants was maintained to accommodate four plants per row
and eight plants per plot. All recommended agricultural practices concerning
chili pepper productions were followed the Good Agricultural Practices (GAP)
for peppers (2005), Department of Agriculture and Extension of Thailand to
achieve normal plant growth.
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Data collection and data analysis

Four plants were randomly selected from each plot and harvested at the
red-fruit stage. Fruit yield per plant was recorded. Six drought tolerance indices
shown in Table 2 were calculated. Genotypic correlation was also calculated for
fruit yield and for all indices. Analysis of variance was performed to calculate
for fruit yield and the tolerance indices using STAR software (STAR version
2.0.1, 2014). To classify the indices as well as the tolerant and susceptible
genotypes, a biplot diagram, principal component analysis (PCA) and cluster
analysis were performed. Genotypes were grouped using Ward’s method based
on Euclidean distance. PCA and Cluster analysis were analysed using Past 4.04
(Hammer et al., 2001).

Table 2. Drought tolerance indices used for the evaluation of chili pepper
genotypes to drought conditions

Drought tolerance indices Equation” Reference

Mean productivity (MP) Yp+Ys Rosielle and Hamblin,1981
2

Sr%cc)jTg:ir\I/(i:ty(GMP) mean m Fernandez, 1992

Stress tolerance index (STI) (Ys- Yp) /Y3 Fernandez, 1992

Yield index (Y1) Ys/Ys Gavuzzi et al., 1997

Stress susceptibility index (SSI) [1 - (Ys/Yp)] Fischer and Maurer,1978

[1— (Ys/Y)]
Stress  non-stress  production 2 [(Yo + Yo) Moosavi et al., 2008
index (SNPI) P 5 3, + Y + Ys
(Yp —Ys)

. Yp and Y are the yield of each genotype under non-stress and stress condition, respectively.
Ypand Y5 are the mean fruit yield of all genotypes in non-stress and stress condition,
respectively.

Results

Analysis of variance and mean for yield performance

The result of analysis of variance showed a highly significant influence
of water stress on fruit yield and a significant variation (P > 0.01) among the
genotypes for fruit yield under both stress conditions, and the various stress
indices were observed (Table 3). The average fruit yield under the non-stress
condition was 760.5 g/plant, while it was 114.0 g/plant in the stress condition,
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with a decrease of 82.8%. In the non-stress condition, the following genotypes
had fruit yields higher than 1,000 g/plant: C24, C18, C19, TRF6, TRF18,
TRF19, TRF192, TRF207, MHS40, MHS44, and MHS59. The genotypes of
C20, MHS21, MHS36, MHS39, and MHS45 showed the lowest fruit yields
(less than 150 g/plant) (Table 4). In the stress conditions, genotypes C9, C18,
TRF6, TRF33, TRF192, and TRF207 had the highest fruit yield, while
genotypes MHS40, MHS91, MHS73, MHS79, and MHS36 exhibited the
lowest fruit yield. Overall, the decrease in fruit yield of chili pepper affected by
drought ranged from 45.46% to 98.28% relative to the non-stress condition.

Table 3. Analysis of variance for fruit yield under non-stressed (Y5p), stressed
(Ys) environments and various tolerance indices in chilli genotypes

Means square

Drought to tolerance indices Replications  Genotypes Error CV%
(df=2) (df =42) (df=86)

Yield in non-stressed; Y5 100,002.34  576,903.99°  34,897.65  25.28
Yield in stressed; Ys 4,549.35 36,362.76 " 2,497.11 42.72
Mean productivity; MP 29,202.20 196,376.90"  9,822.30  23.15
Geometric mean productivity; GMP  33.10 304.75" 8.28 10.05
Stress tolerance index; ST 0.02 0.05™ 0.01 46.21
Yield index; YI 0.32 2.52" 0.17 42.24
Stress susceptibility index ;SSI 0.86 0.86™ 0.48 105.1
Stress non-stress production index;

SNPI 17,247.75 108999.447  8135.75 38.45

ns

** means non-significant difference and significant difference at 1% levels of
probability,respectively.

Comparison of genotypes based on drought tolerance indices

According to the analysis of variance and mean performance of tested
genotypes under stress conditions in Table 3 and 5, drought stress caused a
reduction in the yield of chili pepper. Thus, drought tolerance of tested
genotypes can be evaluated (Blum, 1988). Drought tolerance indices were
calculated based on fruit yield of genotypes under stress and non-stress
conditions (Table 4). The maximum vyield in stress conditions, compared to
check varieties, was observed for genotypes TRF192, TRF6, TRF207, TRF33,
C18, MHS44, and MHS59. According to MP, GMP, STI, and YI, the
genotypes with high values of these indices will be more desirable. The
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selected genotypes will be high in their tolerance and yield potential under both
stress and non-stress conditions. These index values showed that C9, C17, C18,
TRF6, TRF33, TRF192, and TRF207 had the highest tolerance and exhibited
high yield stability in both stress and non-stress conditions, whereas C20, C30,
C19, C37, MHS21, MHS36, MHS39, MHS45, MHS80, MHS91, and MHS92
had the lowest tolerance. A larger SSI value represents more sensitivity to
stress. Gulttieri et al. (2001) verified that the genotypes with SSI < 1 were more
tolerant to moisture stress condition and were the least susceptible. Therefore,
genotypes with smaller SSI values (C9-TRF207) were selected for high yield
under stress conditions, but they may have low yield under non-stress
conditions such as C2 and MHS45. In contrast, genotypes TRF19, TRF37,
TRF100, MHS73, MHS80, and MHS91 showed high sensitivity to stress.
According to Khan and Dhurve (2016), genotypes with Y1 > 1 were considered
tolerant, while genotypes with a value of YI < 1 were denoted as susceptible
varieties. The Y1 index is suitable for distinguishing high yielding genotypes
under drought stress conditions. According to the YI value, 14 genotypes were
considered tolerant genotypes.

Based on the SNPI index, it can be deduced that the C9, C17, C18, C19,
C24, C27, TRF6, TRF33, TRF192, TRF207 and TRF257, MHS44 and MHS59
genotypes showed high stability and high vyield in both conditions
simultaneously. Moosavi et al. (2008) suggested using this index to select
genotypes with high and stable yields in both stress and non-stress conditions
for commercial aims.

Correlation analysis for stress tolerance indices and yields

In order to determine the most appropriate drought tolerance criterion for
screening the best genotypes and indices used, the relationship between Yp, Ys,
and other drought tolerance indices was calculated (Table 5). The yield (Yp)
under non-stress conditions had a weak association (r = 0.58, P < 0.01) with the
yield under stress conditions (Ys), indicating that high yield potential under
irrigated conditions did not necessarily correspond to superior yield under stress
conditions. Therefore, indirect selection for drought environments based on the
crop yield under irrigated conditions would not be effecient.

The Yp and Ys had significant and positive correlation with MP, GMP,
STI, Y1, and SNPI, while SSI and YR were non-significant correlation with Yp.
A negative correlation was observed between SSI and YR with Y (Table 5). A
strong correlation was also found between drought tolerance indices MP, GMP,
STI, Yl and SNPI.

1238



International Journal of Agricultural Technology 2022Vol. 18(3):1233-1246

Table 4. Values of tolerance indices from the potential yield and the stress
yield data for 43 chilli pepper genotypes

No Genotypes Yp¥ Ys %YRY MP GMP STI Yl SSI  SNPI

1 c2 7675 1754 771 4714 3669 024 147 092 33502
2 cs 5743 1146 80.0 3445 2566 012 096 095 224.49
3 c9 7522 2981 604 5251 4735 039 249 072 536.66
4 C17 1055.9 2088 80.2 6324 4696 039 174 095 409.68
5 C18 1177.3 3020 744 7397 5963 062 252 0.88 566.11
6 C19 1266.6 2031 840 7349 5072 045 170 1.00 416.42
7 C20 1100  26.3 761  68.2 537 001 022 090 49.78
8 C24 1709.7 1455 915  927.6 4987 044 122 1.09 350.11
9 C25 1103.3 1308 881 6170 3798 025 1.09 1.05 288.21
10 c27 8452 1519 820 4986 3583 0.2 127 097 303.88
11 C29 1955 1058 459  150.7 1438 0.04 088 054 19452
12 C30 8654  66.0 924 4657 2390 010 055 110 163.82
13 TRF6 1257.4 4270 66.0 8422 7328 094 357 078 774.80

14 TRF18 1196.2 978 91.8 647.0 3419 020 082 1.09 237.90
15 TRF19 1280.1 46.3 96.4 663.2 2434 010 039 115 143.36
16 TRF27 416.7 103.4 75.2 260.0 2076 0.08 086 0.89 194.82
17 TRF33 927.0 293.7 68.3 610.4 521.8 048 245 081 536.20
18 TRF37 700.4 41.0 94.1 370.7 1694 0.05 034 112 109.78
19 TRF100 369.7 29.9 91.9 199.8 1051 0.02 025 109 7298
20 TRF155 260.4 49.0 81.2 154.7 1129 0.02 041 096 97.01
21 TRF192 1530.2 459.7 70.0 994.9 838.7 123 3.84 0.83 84391
22 TRF207 1164.7 298.8 74.3 731.8 589.9 0.61 250 0.88 560.13
23 TRF257 868.1 178.7 79.4 523.4 3939 0.27 149 0.94 347.90
24 MHS15 791.7 97.0 87.7 444.4 2772 013 081 1.04 212.06
25 MHS16 521.6 88.2 83.1 304.9 2145 0.08 074 0.99 178.79
26 MHS17 536.5 78.9 85.3 307.7 205.7 0.07 066 101 164.94
27 MHS18 782.7 1135 85.5 448.1 2980 0.16 095 102 23813
28 MHS21 83.2 21.3 74.4 52.2 421 0.00 0.18 0.88 39.94
29 MHS33 314.3 79.1 74.8 196.7 1576 0.04 0.66 0.89 148.67
30 MHS36 75.3 20.9 72.2 48.1 39.7 000 017 086 38.73
31 MHS38 658.2 66.7 89.9 362.4 2095 0.08 056 1.07 153.02
32 MHS39 78.4 21.6 72.5 50.0 411 0.00 0.18 0.86 40.00
33 MHS40 10759 133 98.8 544.6 119.7 0.03 0.11 1.17 58.05
34 MHS43 921.4 59.1 93.6 490.3 2333 010 049 111 154.06
35 MHS44 1023.9 156.7 84.7 590.3 4005 0.28 131 101 32467
36 MHS45 120.1 61.1 49.1 90.6 857 001 051 058 11125
37 MHS59 1537.3 150.5 90.2 843.9 4809 040 126 107 34858
38 MHS73 729.7 16.5 97.7 373.1 1099 0.02 014 116 59.33
39 MHS77 399.9 46.9 88.3 223.4 1369 0.03 039 105 103.64
40 MHS79 380.3 20.2 94.7 200.2 875 001 017 113 5558
41 MHS80 899.0 36.0 96.0 467.5 1799 0.06 030 114 108.05
42 MHS91 800.3 13.8 98.3 407.0 1051 0.02 0.12 117 5401
43 MHS92 390.2 32.2 91.7 211.2 1121 0.02 027 1.09 7821

Mean 760.5 114.0 82.8 437.2 276.0 0.2 1.0 1.0 233.28

U:Yp: Yield in non-stressed, Ys: Yield in stressed, MP: Mean productivity, GMP: Geometric
mean productivity, STI: Stress tolerance index, YI: Yield index, SSI: Stress susceptibility
index, and SNPI: Stress non-stress production index.

2 95YR = percentage of yield reduction, calculated as (Yp -Ys)/ Yp X 100.
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Table 5. The correlation between yield under non-stress conditions (Y5p), yield
under stress conditions (Ys) and drought tolerance indices

Parameters Yp Ys YRY MP SSI GMP STI Yl
Ys 0.58" 1.00

YR 0.31 -0.45™ 1.00

MP 0.98" 0.72" 0.16 1.00

ssl 0.31 -0.45™ 0.99" 017 1.00

GMP 0.79" 0.95™ 021  0.89" -0.21 1.00

STI 0.69" 0.95™ -0.29 0.81" -0.29 095"  1.00

Yi 0.58" 1.00™ 0457 072" -045" 0957 0957  1.00
SNPI 0.66™ 0.99" -0.38° 078" 038" 098" 097" 0997

*and **: significant at 5% and 1% levels of probability, respectively.

Y. YR: percentage of vyield reduction, MP: Mean productivity, GMP: Geometric mean
productivity, STI: Stress tolerance index, YI: Yield index, SSI: Stress susceptibility index, and
SNPI: Stress non-stress production index.

Principal component analysis

To assess the relationship between chili pepper genotypes and five
drought tolerance indices simultaneously, principal component analysis was
applied. The greatest variation among the data was due to the two first
components: PC1 (89.68%) and PC2 (10.23%) (Table 6). Biplot analysis was
carried out to identify the superior chili pepper genotypes in different
environments. The first PCA had a high and positive correlation with fruit yield
under non-stress conditions, MP, and GMP. Thus, the first dimension could be
named yield potential and drought tolerance. The second PCA showed a
positive correlation with fruit yield under stress conditions, GMP and SNPI,
while showing a negative correlation with yield under normal conditions. This
component can be called the stress-resistant dimension. Stress-tolerant
genotypes can be separated from non-stress genotypes (Fernandez, 1992).
Then genotypes with high PCA values and high relative stress tolerance are
favored for both stress and non-stress environments (Figure 1). The genotypes
with high PCA1 and low PCA2 are classified as the relative stress tolerant
genotypes (Moosavi et al., 2008). In contrast, most genotypes having low
PCAL1 and high PCA2 values were classified as susceptible genotypes.

Regarding the biplot display based on the first two components, TRF192,
TRF6, TRF33, C18, and TRF207, in the vicinity of GMP and SNPI indices,
were identified as stable high yielding genotypes and were found to possess
relative stress tolerance in stress conditions. This was mainly due to vyield
potential and drought tolerance region (Figure 1: upper right). Genotypes C19,
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C25, TRF18, and MHS44 were identified as relative stress tolerant. They
showed high yield and stability (Figure 1: lower right). Finally, genotypes
MHS36, MHS21, MHS39, MHS45, C29, TRF155, TRF100, MHS33, MHS77,
MHS97, and MHS79 were grouped as drought sensitive, as they were located
in regions sensitive to drought stress and produced a low yield (Figure 1: left
side).

Table 6. Principal component analysis for yield under non-stressed (Y5p),
stressed (Ys) environments, MP, GMP, STI, Y1 and SNPI indices in 43 chilli

pepper genotypes

Indices PC1 PC2
Yp 0.764 -0.482
Ys 0.147 0.400
MP 0.456 -0.041
GMP 0.323 0.445
STI 0.000 0.001
Yl 0.001 0.003
SNPI 0.288 0.639
Eigenvalue 301,049 34,319
Variance (%) 89.68 10.23
Cumulative Percentage 89.68 99.92

'MP: Mean productivity, GMP: Geometric mean productivity, STI: Stress tolerance index, YI:
Yield index, SSI: Stress susceptibility index, and SNPI: Stress non-stress production index.

C18
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Mp "MHS4s00 ‘c19 1000 1500 2000

‘c2s5
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Figure 1. Biplot diagram of principal components analysis of forty- three
genotypes according to mean measured of drought tolerance indices under
optimal and stress conditions
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Figure 2. Dendogram Ward‘s method to classification of chili pepper
genotypes based on tolerance indices

Cluster analysis

Cluster analysis based on fruit yield under stress and non-stress
conditions and drought tolerance indices were divided all the genotypes into
three groups (Figure 2). The first cluster (drought sensitive and yield stability)
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comprised 16 chili pepper genotypes: C29, MHS33, TRF155, TRF27, TRF100,
MHS79, MHS92, MHS77, MHS21, MHS36, MHS39, C20, and MHS45. The
second cluster (drought sensitive and low stability to drought) consisted of 13
other genotypes: C2, C27, TRF257, TRF37, MHS15, MHS18, and MHS40.
The third cluster (drought tolerant with high yield and stability under both non-
stress and stress conditions) included 14 genotypes, including genotype C9,
C18, C19, C24, MHS44, MHS59, TRF6, and TRF192.

Discussion

The existence of variation among the chili pepper genotypes for fruit
yield under both stress conditions was observed in our experiment. It is
indicated that if genetic variation is exist for gene controlling yield potential,
and drought tolerance, then selection of tolerant genotypes is possible. (Saba et
al., 2001; Golabadi et al., 2006; Gholipouri et al., 2009, Amini et al., 2013;
Gedam et al., 2021). The means values of all studied traits reduced under stress
conditions for all genotypes. However, the average yield loss was more obvious
in the high yielding genotypes under normal conditions than in the low yielding
genotypes such as MHS39 and MHS45.

Identification of drought tolerant genotypes based on appropriate drought
tolerance indices has been used in several studies (Rosmaina et al., 2019).
Mitra (2001) suggested that a significant relationship of suitable indicators with
yield under both stress and non-stress conditions must be observed. However,
this study revealed a weak association of fruit yield under stress and non-stress
conditions. Similar results were also reported in wheat (Talebi et al., 2009),
corn (Jafari et al., 2009) and chili pepper (Rosmaina et al., 2019). A strong
positive correlation among yield under both stress and non-stress conditions
was observed for MP, GMP, STI, YI, and SNPI, while a moderate negative
correlation was recorded between SSI, YR, and yield in the stress condition.
The negative association of these indices indicated that genotypes with low SSI
and YR values had lower yield reduction under stress environments (Ceccarelli
et al., 1998). Moreover, the positive and negative correlations showed that
some of the indices are similar or dissimilar in genotyping ranking, respectively
(Abebe et al., 2020; Farshadfar et al. (2012). llker E et al. (2011) reported that
MP, GMP, and STI are suitable indices for selecting high-yielding wheat
genotypes in both optimal and non-stress conditions. However, the occurrence
of biased results obtained from the mean productivity index has also been
reported by Moosavi et al. (2008) Jafari et al. (2009) found that STI and GMP
indices can be used as the best indices for maize breeding programs with the
aim of producing drought-tolerant hybrids. Khayatnezhad et al. (2010) also
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explained that none of the tolerance indices could perfectly identify the high
yielding genotypes under stress and non-stress conditions. However, Thiry et
al. (2016) stated that tolerance indices are not ideal for determining genotypes
with the best yield and high stress tolerance in both environments.

Our results also showed a significant and positive correlation between
SNPI and both YP and YS. Thus, this index may be suitable for screening
tolerant cultivars. Moosavi et al. (2008) stated that SNPI is the ideal index for
identifying genotypes with stable and high yields in both stress and non-stress
conditions but is especially applicable in stress conditions. SNPI usually has a
strong correlation with YS.

However, Talebi et al. (2009) stated that PCA and cluster analysis were a
better method than a linear correlation for identification of genotype resistant
and susceptive to both stress conditions. It showed that the GMP and SNPI had
the highest values in PC1 and PC2, therefore, both indices can be used to screen
the drought tolerant genotypes in this study.

According to the correlation and principal component analysis, drought
tolerance indices, MP, GMP, and SNPI are the most suitable indicators for
screening genotypes that yield well under stress and non-stress conditions
because they had the highest positive correlation with YP and YS. Under high
stress intensity, GMP and SNPI were more suitable to be used as selection
criteria, whereas MP should be used if the stress conditions are not too severe.
It was also found that 14 genotypes could be classified as the superior
genotypes under both conditions: C17, C18, C19, C24, TRF6, TRF18, TRF19,
TRF192, TRF207, MHS40, MHS44 and MHSS59. From these genotypes, C17,
C18, TRF6, TRF192 and TRF207 were drought tolerant and specifically
adapted to water deficit conditions.
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