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Abstract: Field experiments were conducted under a rain proof shelter using 15 sweetpotato cultivars with well-watered and
drought stress treatments. Leaf physiological characteristics of different sweetpotato cultivars under drought stress were studied.
The results showed that the leaf area index of all varieties decreased in different degrees under drought stress, which evaluating
the difference of drought tolerance in varieties. Cluster analysis of drought resistance coefficient revealed that 15 sweetpotato
cultivars were classified into three drought resistant types. The drought-tolerant cultivars were Jishu 21, Jishu 25, Jixu 23, Jishu 15,
and Yanshu 25. The moderate drought-tolerant cultivars were Xushu 18, Jishu 26, Beijing 553, Jizishu 2, and Jishu 18. The
drought-sensitive cultivars were Zhengshu 20, Jizishu 3, Jishu 22, Jizishu 1, and Ayamaraski. The correlation analysis between
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leaf area index and drought resistance coefficient demonstrated that the drought-tolerant cultivars could maintain higher leaf area
index under drought stress, while the leaf area index under well-watered could not reflect the drought resistance. Drought stress
resulted in the decline of chlorophyll content, the relative water content of functional leaves, and the increase of relative electrical

conductivity of functional leaves. Under drought stress, the chlorophyll content and relative water content of functional leaves

were significantly positively correlated with drought resistance in different cultivars, while the relative electrical conductivity of

functional leaves was significantly negatively correlated with the drought resistance of sweetpotato varieties. In summary, leaf

area index, chlorophyll content, relative water content, and relative electrical conductivity of functional leaves could be used as

comprehensive evaluation indexes for identifying drought resistance of sweetpotato cultivars.

Keywords: sweetpotato; drought resistant; physiological characteristics; drought-tolerant indicators

Fe B H B AR I ALK T/NE L oK RS R SR A
Yy, ORI L A REAEY . Tl &) iz i R
YIREA R RO A PRAEVE DY), (R DT, H R
AT, T EOEAE A RE ) I K T ik
MIARREIE R &4, LI 70%LL 1 H #5072 B AEHLIX,
FPE T RRE T HE RS, TR SR
VB W PR AE 25% L 110 S XK B TR B = S A
B AP H B PR, i, SR A RSO
$& i - B B R A A BRI AR T SRR BT IR TR
P S RE E S AT O 7 R R R R PR A O S R
Jit, AR BEH TSR LT RORT A R A, W TR R
PR X H R e m B R

DU 52 22 26 PPl (9 B2 2 o PRIk, R4 2 1]
PURARARAATE 2 5, R 2 HURR I ZR S R, B
I, MRV RIS e e BRI SR L AR B AL RS
TRARARGS &, M & A R PT R R T LA TN Y
LR SRR RO A U R Motk L e A 2
PR 06, 3 2 T A B PR R S e )
Ay N, R IR A G B EAE A A T TR
o 3P I A R L R AN S 3 RRAL, E A
WIEZS . AALITH . BRI R W 5 07 AT
P Ak, ST B RS LR, B
Vel 5P EA R A B AR bR, W ERR . N
(MDA) ., iJ % LY EE(POD) . ALY EALRE(SOD), it
FALERE(CAT R BTN, N — PR
P 5 TR R SR BRAEAR DG, O vl B A 3 ol
MPTRE, A5 X5 DU AR SO dh R R G R AT
RFERY LA L, RV R BL . BRIk . RIm
B0 0 AR SRS B PEREAT T SR A TR B R
RS RE AR RI R AR R IR A T
P SRR AR 1 | PO T3 N B9 JE 2598 bn A A B AR AR 55 7
TR H O S M EEAT TR E VA, I T BB
PRETT . PUEALRRG M SPURMER R, S T AT
IR BOE AT T E PR E Y, ERIR 5 R R PEAR
K, 7 BESL R E N BT R R IR R, HAE
FORA R IR AR B AR AU R AR e . L,
Oh B TR PP AN H S AR PR, ARBFSEAE LT
PEARRAET, 0 A v R T RS R A T b 2 i R

@Y 3 PRI A R AT e IR PR, BESE
SR A SR S TR R A R A 22 5, DA
S0 T e T RUHT A AR A E SR LR, S
X H RO S %

1 #MRE5R%
1.1

DLAE = epfie )RR Y 3 2870 15 AR H 5 5 A
SR A BN 1), 2012—2013 4E7E 1L R E £l BB it
B S AT, PURRTE = 6 m x 4 m, KA
2 m)PUJE KR, JEEHFFRL . FAFHE 5500 2012 4 6 A
12 HMI20134E6 A 10 H, #AFHHRE N 57,1458 hm>, /)
X IR 24 m?, Wogkes ] 40 10 5 1T HATI0 H 9 H, A
BN 122 do KK E B K (L AR oK R
75%+5%, X TR)F1T S Wrn (L AR5 K i 35%+5%) 2
ANGEFE SR PN M 1 T 1, DRIEDT S Y 3K
HAORRRTE B AR K> & B N CREALIX L5, A 3K,
1.2
121 #FZ2%  SHKRUESVTIR IR ATRER
$((drought resistance coefficient, DC), DC=T £ Wha &4
(14 fif S0 7= b/ UE H WK S5 T IR i DR R A=0.6
HPUF L, 0.4< PR R E<0.6 NP EPLR R, PIRA
$<0.4 HARPLR RO
122 ®wERMAFH M5 40 d (EEIFRW). 60 d
(EHEIFK M), 80 d (HLARPLHE KIW)FN 100 d (HLAR Pk
R, L U SRR R 5 Bk, B ZEEet, HT
Rem R R i | A S KR AR X R AT
123 st@fRAHK #5120 d (i, HEZE A
FEPERIRR S BE, W AT R AR (O e e ) A BE (e
Ge AL R, FTAT K 3 LA TE 2 R B R T A,
- T AR 2R B = bk K AR <0.6x B A % B (Bk hm %)/
10,0008,
124 ettt 4% BB AR R, 2
TR Mok g, O A0 2R T /K 5 o FREURR AR &
0.5 g 7oA, Fooriiis e it A RLZEZI RS, I 95% 2,
B 15 mL, B0, HDGIRA 48 he DL 95% B2, 18
K 665 nm. 649 nm T llE G E . C,=13.95D445—6.88
De49; Cv=24.96Dg49—7.32Dg50 A Dg49 Hl Dges HFIRE



520

48

FHAEIZ G 649 nm Al 665 nm HYIRIGJE, Ca ., Cb 435I -4
ZaMbiRE  AZESEmg g FW)=0ZERKE C (mg
Ly BOR AR BL(L)/BE 5 i ()1

1.2.5 Hhprtdast AR EF A s $ £ 5 B AR

F1 REMBER, XBEREEHM

FENT A T IE  SR AR B IE U0 v R R K
S BR I EE (W) | AN (WO T E (W), A
/K & (leaf relative water content, LWC, %)=(Wf-Wd)/
(W=Wd)x100.

Table 1 Cultivars, breeding units, and types of experimental materials

No. Cultivar name Breeding unit Types
1 18 Xushu 18 Xuzhou Sweetpotato Research Center, China
2 15 Jishu 15 Crop Research Institute of SAAS, China High-starch
3 21 Jishu 21 Crop Research Institute of SAAS, China
4 23 Jixu 23 Crop Research Institute of SAAS, China
5 25 Jishu 25 Crop Research Institute of SAAS, China
6 553 Beijing 553 North Institute of Agricultural Sciences, China
7 20 Zhengshu 20 Crop Research Institute of HAAS, China Table-used
8 25 Yanshu 25 Yantai Academy of Agricultural Sciences, China
9 22 Jishu 22 Crop Research Institute of SAAS, China
10 26 Jishu 26 Crop Research Institute of SAAS, China
11 Ayamaraski Japanese Genotype
12 18 Jishu 18 Crop Research Institute of SAAS, China Rich in pigment
13 1 Jizishu 1 Crop Research Institute of SAAS, China
14 2 Jizishu 2 Crop Research Institute of SAAS, China
15 3 Jizishu3 Crop Research Institute of SAAS, China

SAAS: Shandong Academy of Agricultural Sciences; HAAS: Henan Academy of Agricultural Sciences.
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Table 2 Leaf area index of different sweetpotato cultivars and its correlation coefficients with drought resistance coefficient

DC LAI
Cultivar 2012 2013 2012 2013
Control Drought Control Drought
21 Jishu 21 0.71a 0.73 a 3.67d 2.54 cd 346h 2.23 de
25 Jishu 25 0.70 a 0.68b 6.52b 3.89 ab 6.19 cd 3.56b
23 Jixu 23 0.69 ab 0.65¢ 6.31 be 3.57b 5.97d 394a
15 Jishu 15 0.67 be 0.63d 3.96d 2.35 cde 3.74 fg 2.03 ef
25 Yanshu 25 0.65¢ 0.63 cd 6.89 ab 424 a 6.52b 3.88a
18 Xushu 18 0.55 ef 0.57 e 573 ¢ 2.87c¢c 542e 2.55¢
26 Jishu 26 0.58d 0.54 ef 7.28 a 3.64b 720a 337b
553 Beijing 553 0.57 de 0.53 fg 3.61d 1.82 defg 33%9h 1.79¢g
2 Jizishu2 0.51f 053¢ 3.33 de 1.69 fgh 3.101 1.56h
18 Jishu 18 049 ¢ 0.51 ef 3.47 de 1.69 fgh 3111 1.63 gh
20 Zhengshu 20 0.39h 0.36 h 3.71d 1.41 gh 3.50 gh 1.191
3 Jizishu3 0.37 hi 0.38 h 6.91 ab 272¢ 6.58 bc 2.19d
22 Jishu 22 0.38 h 0.35 hi 4.06d 1.72 efgh 383f 1.59h
1 Jizishu 1 0.341 0351 6.76 ab 2.27 cdef 6.41 be 2.03f
Ayamaraski 0351 0331 287e 1.13h 2.69j 1.01j
Correlation coefficient — — 0.17 0.65" 0.17 0.68"
3 0.05 s P<0.05 P<0.01

DC: drought resistance coefficient; LAI: leaf area index. Data are the means of three replicates. Values followed by different lowercase letter
within a column are significantly different at the 0.05 probability level among treatments. ~and " indicate significantly different at P < 0.05
and P < 0.01, respectively.
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Table 3 Effects of drought stress on chlorophyll content of functional leaves in sweetpotato (mg g~' FW)

60 d 60 DAP 100 d 100 DAP
Year Cultivar
Control Drought RV Control Drought RV
2012 21 Jishu 21 2.84 ab 2.16a 0.76 a 1.65¢ I.11a 0.67 a

23 Jixu 23 290a 2.18a 0.75a 1.72 be 1.09a 0.63 ab
25 Jishu 25 2.68b 1.84b 0.68 ab 1.68 ¢ 1.02a 0.61 be
Ayamaraski 2.71 ab 1.75b 0.65b 1.75 be 0.78 ¢ 0.45 ij
15 Jishu 15 220¢ 1.38d 0.63 be 1.49d 0.88 b 0.59 be
553 Beijing 553 2.59 be 1.64 be 0.63 be 1.85b 1.05a 0.57 cd

1 Jizishu 1 2.01c 1.23 e 0.61 be 1.23 e 0.67d 0.54 def
20 Zhengshu 20 2.03¢ 1.24 ¢ 0.61 be 1.67 ¢ 0.85b 0.51 ef
26 Jishu 26 2.89a 1.73b 0.60 be 1.96 ab 1.02a 0.52 efgh

3 Jizishu 3 2.65b 1.55¢ 0.58 cd 1.97 ab 1.09a 0.55 cde
18 Xushu 18 2.83 ab 1.64 be 0.58 cd 225a 1.12a 0.50 fgh
25 Yanshu 25 2.60b 1.51¢ 0.58 cd 224a 1.07 a 0.48 hi
18 Jishu 18 2.19¢ 1.18 ¢ 0.54d 1.79 be 0.88b 0.49 gi
22 Jishu 22 2.54b 1.37d 0.54d 1.82b 0.87b 0.48 hi

2 Jizishu2 2.82ab 1.54 ¢ 0.54d 1.80b 0.78 ¢ 0.43
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60 d 60 DAP 100 d 100 DAP
Year Cultivar
Control Drought RV Control Drought RV
2013 21 Jishu 21 2.45be 1.77 a 0.72a 1.55 cde 1.03 a 0.67 a
25 Jishu 25 2.29 be 1.56¢ 0.68 ab 1.58 cd 1.03a 0.65 ab
23 Jixu 23 2.51 ab 1.69b 0.67 be 1.62 cd 0.99 a 0.61b
25 Yanshu 25 2.21be 1.45d 0.66 be 1.94 ab 1.05a 0.54 cd
18 Jishu 18 1.96 cd 123 f 0.63 cd 1.23 fg 0.69b 0.56 ¢
1 Jizishu 1 298 a 1.76 a 0.59 de 0.96 hij 049 ¢ 0.51 def
2 Jizishu2 2.29 be 1.34¢ 0.58¢ 0.83 0.45¢ 0.54 cd
3 Jizishu 3 2.12 bed 1.22f 0.58¢ 1.74 be 092a 0.53 cde
22 Jishu 22 1.67d 097¢g 0.58 ¢ 0.89 ij 0.47 ¢ 0.53 cde
15 Jishu 15 2.21be 1.29f 0.58¢ 1.19 fgh 0.58 be 0.49 efg
553 Beijing 553 2.20 bed 1.25f 057 1.49 de 0.69b 0.46 gh
26 Jishu 26 2.46 be 1.38¢ 0.56 ef 1.99a 095a 0.48 fg
Ayamaraski 2.18 bed 122 f 0.56 ef 1.05 ghi 048 c 0.46 gh
20 Zhengshu 20 2.42 be 1.27f 052 f 1.37 ef 0.58 be 0.42 h
18 Xushu 18 2.44 be 1.25f 0.51f 2.15a 1.02a 0.48 fg
3 0.05

RV: relative value; DAP: days after planting. Data are shown in mean of three replicates. Values followed by different lowercase letter within
a column are significantly different at the 0.05 probability level among treatments in the same year.
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Table 4 Effects of drought stress on relative water content of functional leaves in sweetpotato (%)

60 d 60 DAP 100 d 100 DAP
Year Cultivar
Control Drought RV Control Drought RV
2012 23 Jixu 23 86.66 b 69.84 a 0.8la 82.01 bed 55400 0.68 abc
20 Zhengshu 20 83.14 ef 64.23 be 0.77b 79.72 ef 48.33 de 0.61 def
15 Jishu 15 83.72 de 62.58 be 0.75b 79.87 ef 51.98 cd 0.65 bed
21 Jishu 21 84.19 cde 62.52 be 0.74 be 80.76 cde 55.75b 0.69 abc
25 Jishu 25 89.22a 65.50 ab 0.73b 84.50 a 59.85a 0.71a
2 Jizishu2 81.20 fg 59.56 bed 0.73 bed 78.40 £ 50.38 cd 0.64 cd
26 Jishu 26 89.20 a 62.35 be 0.70 cde 81.69 bed 53.14 be 0.65 bed
25 Yanshu 25 85.25 bed 58.94 cde 0.69 def 82.66 abc 45.95 ef 0.56 fgh
18 Xushu 18 82.40 ef 54.57 ef 0.66 efg 79.17 ef 48.33 de 0.61 def
3 Jizishu 3 85.94 be 56.95 de 0.66 efg 80.61 de 49.52 cd 0.61 def
553 Beijing 553 80.36 g 5253 0.65 fg 7833 f 48.94 de 0.62 de
18 Jishu 18 78.33 h 50.78 £ 0.65 fg 7457 g 43.02 f 0.58 efg
22 Jishu 22 80.77 g 51.26 f 0.63 gh 80.10 ef 51.55cd 0.64 cd
1 Jizishu 1 87.01b 54.95 def 0.63 gh 83.46 ab 4345 f 0.52h
Ayamaraski 85.86 bc 50.66 £ 0.59h 80.92 cde 44.83 ef 0.55 gh
23 Jixu 23 85.57 be 66.39 abc 0.78 a 81.13 ab 54.02 ¢ 0.67b
25 Yanshu 25 86.56 ab 66.98 ab 0.77 a 73.56 f 4498 ¢ 0.61 de
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60 d 60 DAP 100 d 100 DAP
Year Cultivar

Control Drought RV Control Drought RV
2013 26 Jishu 26 88.52a 68.54a 0.77 a 80.68 be 53.40 ¢ 0.66 be
18 Jishu 18 87.38a 67.23 ab 0.77 a 82.69 a 51.21d 0.62 cd
22 Jishu 22 79.68 ¢ 60.26 d 0.76 a 75.14 ¢ 4551 e 0.61 de

21 Jishu 21 85.91 be 65.17 be 0.76 a 81.62 ab 58.54a 0.72a
25 Jishu 25 87.19a 64.50 ¢ 0.74 a 83.02a 56.50 b 0.68 ab
15 Jishu 15 79.18 ¢ 52.76 f 0.67 b 73.72 f 4580 ¢ 0.62 cd
3 Jizishu3 84.43 ¢ 55.54 ¢ 0.66 b 79.69 ¢ 4555¢e 0.57 ef
18 Xushu 18 83.99¢ 55.72e 0.66 b 80.68 be 49.57d 0.61 de
2 Jizishu2 74.23 f 48.58 g 0.65b 7140 g 39.76 f 0.56 fg

20 Zhengshu 20 81.35d 5234 f 0.64 be 77.18d 4445¢ 0.58 def

553 Beijing 553 79.64 ¢ 5129 f 0.64 be 72.33 fg 3739 ¢ 0.52 gh
1 Jizishu 1 77.57 ¢ 46.49 gh 0.60 cd 73.89 f 40.04 f 0.54 fg

Ayamaraski 81.57d 45.60 h 0.56d 74.92 ef 35.89h 0.48 h

3 0.05

RV: relative value; DAP: days after planting. Data are shown in mean of three replicates. Values followed by different lowercase letter within
a column are significantly different at the 0.05 probability level among treatments in the same year.
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Table S Effects of drought stress on relative electrical conductivity of functional leaves in sweetpotato (%)

60 d 60 DAP 100 d 100 DAP
Year Cultivar
Control Drought RV Control Drought RV
2012 21 Jishu 21 22.85¢ 35.69f 1.56 g 2248 ¢ 49.80 h 2.22j
25 Jishu 25 23.76 abc 37.56d 1.58 fg 22.91 be 5176 g 2.26 ghi
2 Jizishu 2 22.89 cd 36.45 ef 1.59 fg 22.98 be 50.89 g 2.21j
15 Jishu 15 24.67 a 39.78 ¢ 1.61 fg 2398a 54.89 f 229¢g
3 Jizishu3 22.46 de 36.78 de 1.64 efg 22.78 be 50.79 g 2.23 hij
25 Yanshu 25 22.48 de 36.78 de 1.64 efg 22.15¢ 50.41h 228¢g
23 Jixu 23 21.78 ef 36.59 def 1.68 def 21.45d 48.73 2.27 gh
553 Beijing 553 2132 f 36.45 ef 1.71 cde 20.67 ¢ 49.29 hi 238 f
20 Zhengshu 20 23.47 be 41.12¢ 1.75 bed 23.08 abc 56.15¢ 243 e
1 Jizishu 1 24.23 ab 43.04b 1.78 abc 23.33 abc 60.15 ab 2.58b
26 Jishu 26 2431 ab 43.18b 1.78 abc 23.99a 58.87 cd 2.45 de
18 Xushu 18 23.89 ab 42.76 b 1.79 abc 23.57 ab 58.45d 2.48d
Ayamaraski 23.65 be 43.46b 1.84 ab 22.93 be 60.57 a 2.64a
22 Jishu 22 23.31 bed 42.87b 1.84 ab 23.40 ac 58.31d 2.49 cd
18 Jishu 18 23.89 ab 4454 a 1.86a 23.50 ab 59.57 be 2.53¢
15 Jishu 15 26.12 a 4123 ¢ 1.58f 2543 a 56.34¢ 222¢
21 Jishu 21 2135 3434 f 1.61f 2133 e 48.45 h 227c¢
2 Jizishu 2 22.35¢cd 3591e 1.61f 22.44d 50.35 fg 224 ¢
25 Yanshu 25 2321c¢ 37.51d 1.62 f 22.88 cd 51.14 f 224c¢
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60 d 60 DAP 100 d 100 DAP
Year Cultivar
Control Drought RV Control Drought RV

2013 25 Jishu 25 21.81 de 35.6le 1.63 ef 20.96 ef 4981 g 2.38b
3 Jizishu3 21.68 de 36.00 de 1.66 def 22.00 de 50.01¢g 227¢

20 Zhengshu 20 24.60 b 42.25b 1.72 cde 24210 57.28 de 237b

553 Beijing 553 20.78 ¢ 3591e 1.73 cd 20.13 fg 48.75 h 2420

23 Jixu 23 19.75 3456 f 1.75 bed 1942 ¢ 46.70 i 240b

18 Xushu 18 25.12b 43.99 a 1.75 bed 24.80 ab 59.68b 241b

26 Jishu 26 24.89 b 43.76 a 1.76 be 24.57 ab 59.45 be 2420

Ayamaraski 24.54 b 4435 a 1.81 abc 23.82 be 61.46 a 2.58a

1 Jizishu 1 22.78 cd 41.69 be 1.83 ab 22.31 de 58.80 be 2.64a

22 Jishu 22 22.38cd 41.94 be 1.87 a 22.47d 57.38d 255a

18 Jishu 18 2292 ¢ 4357 a 1.90 a 22.53d 58.60 ¢ 2.60a

3 0.05

RV: relative value; DAP: days after planting. Data are shown in mean of three replicates. Values followed by different lowercase letter within
a column are significantly different at the 0.05 probability level among treatments in the same year.
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Table 6 Correlation analysis of physiological characteristics of functional leaves and drought resistance coefficient

Chlorophyll content of functional leaves

Relative water content of functional

Relative electrical conductivity of

Year Growth leaves functional leaves
stage
£ Control Drought Control Drought Control Drought
2012 40 DAP 0.45 0.61° 0.27 0.58" -0.15 -0.52"
60 DAP 0.42 0.61° 0.20 0.62" -0.17 -0.55"
80 DAP 0.41 0.58" 0.05 0.73" -0.29 -0.63"
100 DAP 0.15 0.62" 0.19 0.65" -0.26 -0.59"
2013 40 DAP 0.30 0.52" 0.41 0.62" -0.18 —-0.47
60 DAP 0.10 0.47 0.43 0.60" -0.19 -0.51
80 DAP 0.49 0.72" 0.37 0.63" -0.25 -0.59"
100 DAP 0.46 0.66" 0.31 0.64" -0.24 -0.56"
DAP: T P<0.05 P<0.01
DAP: days after planting. " and ™" indicate significantly different at P < 0.05 and P < 0.01, respectively.
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Fig. 1 Dendrogram of drought resistance coefficient in 15 B3 15 MEHE R AEM X AR A ER XD TE
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Fig. 2 Dendrogram of relative value of chlorophyll content of

functional leaves in 15 sweetpotato cultivars

Fig. 3 Dendrogram of relative value of relative water content
of functional leaves in 15 sweetpotato cultivars
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Fig. 4 Dendrogram of relative value of relative electrical con-
ductivity of functional leaves in 15 sweetpotato cultivars



526

48

FME, ENTERFMT, @Es 2 25
I ae e e R, 6 3 RS R B SR AT T LRSS T
fir, 2 FIRGEERBHRILA -, NHEHEFSERNAD
FHRAOC, (B5 RS HITE W AR OCE o R IR R R AR K
ST, W ISAHE RN 3N PR, HiE S
HEEHE 21, WM 25, AR 23, TREE 15, M 25, rhady
BBFCONTRE 18, BrE 26, JLAT 553, EE 25 ¥
W18, AHLRERFNARE 20, FEE IS FE 2T,
VRS 15 VAR TR 2 R R S O B A 5 PR
M E W PEG HE4M%E 22T 59k LR X H S kT T 5
Jip e oA U034 R AR T Rk A2 BRI R AR R, B
Xt A3 AR B AT A A U0 AR g it e R F AT
K, RGEATHT TSI H A S i R, B AR
1 25 B R g b B et SRR R M I 25 5, AN T 2
A R AL T TR LE B SRR, i HOh AR B K
Oy PR T FSIRIE AR S %
3.2

T 5L Mol 30 %o AN ] A 0 2 AN ) 5 R 2R 3 ol 1 B2 i) 22
SARK, [F—VEY k& [F — 3 AL 5 772 78 JLFP B
[F) e LT PR POL PR I SR B A0 B R L X 5 A
FPpr i A R L, PR XM, fEYEE R
0 T R A — R A Y R R P, AR R, (H
WAFAE KA B, AN R AR 6 B 1A 38 B0 0 gl R R i A 22
ST R a0 R R AR 22, b S a0 R
il ZE A KT B SR, T S e 3 0 B e AR R
KU, FRPRAKAT, HE R &7k — R0
T Ml e OO o JEE R OSVRI I AR X 5 Ak B O
KA I R P AR, I R B KR R R O, MR
PRoKRE 2, A0REAR KA K sz i, AT #m il 1 ka4 14
AR BT SRR, I 45 R 0 T 2 R R
W, o R AR S K T R AR R, AR R T R
JE R T TR AR O T St B A T, bk
R LRI A S BRI, OB SR R TR
PNIIEC 2 GE7/5 N - T eheN o STe N D T A N ¢ 3T
FERR, AU 2 aa AR Y= PG 50%, S5 AT a4
P AR 10% U B ABFIEIA N, A MR AN A B bR
ATHATHEESEE, HRUHRE R —AEFHr
fobn, YIRGELGEA RN A PR, R IR m
TEA A G B AU A SR R PR AR b O T E AR
PE2E 5, 35 3B PR SR 0 SRR 2R AR A
W, 3 FPEAH SRR 2R S PR AR B
ARG, MR E, K AXSZER R e i AR AR
ARES AR R W E IR, S T R
Vo 225, Bl H 2 S AT A A AR AR DL
RS 2 RS B R PR M S TR, R PR
MR YE, AR FWES T R &0, Xt
15 AR ZERUH 2 5 R i i A BRI T T 05, A
PRI i S RO AR LR R I ST S LA N TR A

TR LN, R 32 4 R M, DRERT Ak R R
AT 35 7K H8 T 66 (0 i 2 /N, Dy RE ARG L R T
R R/, 3k SR A BIF g 4 SR — SO e e e o
FRARB, MR AN 7 R S KR, AR T B0
TE T S0 A5 PF T R B O H 2 B IR AR i, AT
ZEM A RAE T ARG RARIK L, FEAR D™ IR 5 . 54
HBAAE T R AR R, DREM SRR R M K
AR A X L R AR bR 1 S 0 R R B O G
Z, it 3 AN ERRERRIEDHIXT 15 A HE AT
VORI RS PR RBORIE 4 R WA &, I,
I TR R 2R LA e DT R I 2 3R 5 L A 5 i A 1
SRR AR AT R PR S E TP R AR

References

(1]

,2018, 44: 126-136.

Zhang HY, Duan W X, Xie B T, Dong S X, Wang BQ, ShiCY,
Zhang L M. Effects of drought stress at different growth stages
on endogenous hormones and its relationship with storage root
yield in sweetpotato. Acta Agron Sin, 2018, 44: 126-136 (in
Chinese with English abstract).

. , 1993,
11(1): 91-99.
Li Y. The identification method and index for crop drought resis-
tance. Agric Res Arid Area, 1993, 11(1): 91-99 (in Chinese with
English abstract).

[3] Paleg L G, Aspinall D. The physiology and biochemistry of

drought resistance in plants. Crop Prot, 1981, 2: 380-381.

,2005. pp 22-23.
Zhang M Q, Chen R K. Drought Resistant Molecular Physiology
and Genetic Improvement of Crops. Beijing: Science Press, 2005.
pp 22-23 (in Chinese).

, 2019, 45:
419-430.
Zhang H Y, Xie B T, Wang B Q, Dong S X, Duan W X,
Zhang L M. Evaluation of drought tolerance and screening for
drought-tolerant indicators in sweetpotato cultivars. Acta
Agron Sin, 2019, 45: 419-430 (in Chinese with English
abstract).
[6] s s s s .4

. ,2015,27: 1945-1952.

Li H, Chen L, Wang C J, Zhao X W, Lu G Q. Evaluation of
the drought tolerance of four ornamental sweetpotato cultivars.
Acta Agric Zhejiang, 2015, 27: 1945-1952 (in Chinese with
English abstract).

2016, 22: 511-517.
Li C Z, Li H, Liu Q, Shi Y X. Comparison of root develop-

ment and fluorescent physiological characteristics of sweet



527

[10]

[11]

[12]

[13]

[14]

potato exposure to drought stress in different growth stages. J
Plant Nutr Fert, 2016, 22: 511-517 (in Chinese with English
abstract).

5 s s s 5

2020, 53: 1126-1139.
Zhang H'Y, Xie B T, Wang B Q, Dong S X, Duan W X, Zhang L
M. Effects of drought treatments at different growth stages on
growth and the activity of antioxidant enzymes in sweetpotato.
Sci Agric Sin, 2020, 53: 1126-1139 (in Chinese with English
abstract).
SPAD

, 2019, 35(26): 29-34.
Chu F L, Liu Y J, Wang W J, Hu Q G, Yang A M. Effects of
drought stress on active oxygen metabolism, osmotic regula-
tors, SPAD and chlorophyll fluorescence characteristics of
sweet potato. Chin Agric Sci Bull, 2019, 35(26): 29-34 (in
Chinese with English abstract).
PEG-6000 Ipomoea trifida
(Kunth) G. Don . R
2016, 29: 2536-2541.
Cao Q H, Li X H, Dai X B, Tang J, Zhou Z L, Zhao D L,
Zhang A. Effects of drought simulated by PEG-6000 on seed-
ling physiological and biochemical indexes of wild sweetpo-
tato relative Ipomoea trifida (Kunth) G. Don. Southwest Chin
J Agric Sci, 2016, 29: 2536-2541 (in Chinese with English
abstract).

s 5 s 5 s s

,2018, 29: 1943-1950.

Zhang H'Y, Xie B T, Duan W X, Dong S X, Wang B Q, Zhang L
M, Shi C Y. Effects of drought stress at different growth stages
on photosynthetic efficiency and water consumption characteris-
tics in sweet potato. Chin J Appl Ecol, 2018, 29: 1943—1950 (in
Chinese with English abstract).

, 2005, 13:
469-474.
Zhang M S, Liu Z, Qi J L, Zhang L X, Yang Y H. Methods of
comprehensive evaluation for drought resistance in sweet potato
cultivars. J Trop Subtrop Bot, 2005, 13: 469—474 (in Chinese
with English abstract).

, 20006,
27:39-43.
Zhang M S, Xie B, Qi J L, Tan F, Zhang Q T, Yang Y H. Rela-
tionship of drought resistance of sweet potato with its plant type,
growth vigour and yield under water stress. Chin J Trop Crops,
2006, 27: 39-43 (in Chinese with English abstract).
, 20006, 34(1) 11-14.

Zhang M S, Zhang L X, Qi J L, Tan F, Yang C X. Principal
component analysis on drought resistant adaptability of sweet

potato cultivars. Guizhou Agric Sci, 2006, 34(1): 11-14 (in

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Chinese with English abstract).

,2016, 53: 999-1005.
Liu E L, Cao Q H, Tang J, Jin P. Studies on drought resistance
identification and physiological response of sweet potato.
Xinjiang Agric Sci, 2016, 53: 999-1005 (in Chinese with English
abstract).

5 s 5 s s s

2016, 29: 1052-1056.
Zhou Z L, Tang J, Jin P, Liu E L, Cao Q H, Zhao D L, Zhang A.
Identification of drought resistance and effect of soil drought on
physiological characteristics of sweetpotato. Southwest Chin J
Agric Sci, 2016, 29: 1052-1056 (in Chinese with English
abstract).
,2001, 34: 260-265.
Zhang M S, Tan F, Zhang Q T. Physiology indices for rapid
identification of sweet potato drought resistance and selection of
methods. Sci Agric Sin, 2001, 34: 260-265 (in Chinese with Eng-
lish abstract).
,2001, 17(6) 82-90.
Wang L M, Mao S M, Pan M H, Zhou L X. Field measurement
method of leaf area index of sweet potato. Chin Agric Sci Bull,
2001, 17(6): 82-90 (in Chinese with English abstract).
, . 2 )
,2006. pp 64—66.
Chen J X, Wang X F. Guidance of Plant Physiological Experi-
ment, 2nd edn. Guangzhou: South China University of Technol-
ogy Publishers, 2006. pp 64—66 (in Chinese).

s s 5 s s > 5

. ,2011, 30: 50-55.

Liang P, Xing X H, Zhou Q, Han L L, Tian Y D, Zhang G Z,
Xing H, Jiang H D. Effect of NAA on growth and photosynthetic
characteristic of soybean seedling under drought and re-watering.
Soybean Sci, 2011, 30: 50-55 (in Chinese with English abstract).

, 2014,
15: 746-752.
Liu T P, Dong K J, He J H, Ren R H, Zhang L, Yang T Y. Identi-
fication and evaluation on the drought resistance of broomcorn
millet bred cultivars at germinating stage. J Plant Genet Resour,
2014, 15: 746-752 (in Chinese with English abstract).

,2007, 33: 1523-1529.

Wang HZ,LiL, MaJ, Zhang R P, Li X Y, Wang R Q. Screening
indexes of drought resistance during seedling stage in rice. Acta
Agron Sin, 2007, 33: 1523-1529 (in Chinese with English
abstract).

5 s s s s 5

2016, 17: 53-62.
LiuGH,ChenQJ,WuPH,QuYY,Gao WW, Yang I S, DuR
G. Screening and comprehensive evaluation of drought resistance



528

48

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

indices of cotton at blossing and boll-forming stages. J Plant
Genet Resour, 2016, 17: 53-62 (in Chinese with English
abstract).

5 > > 5 s > >

,2011, 34: 211-217.

Feng F J, Song M, Chen Q J, Yao ZP,Li Y Y, Liu Y, Wang X A,
Qu Y Y. Analysis and comprehensive evaluation on principal
component of relative indices of drought resistance at the seed-
ling stage of cotton. J Xinjiang Agric Univ, 2011, 34: 211-217 (in
Chinese with English abstract).
, 2014, 40:
1259-1273.
LuoJJ,0uQM, Ye CL, Wang F, Wang Y Z, Chen Y L. Com-
prehensive valuation of drought resistance and screening of
indices of important flax cultivars. Acta Agron Sin, 2014, 40:
1259-1273 (in Chinese with English abstract).

() . ,
2014, 46(1): 23-26.
ShiJ L, Li F R, Zhang D L, Wang S L, Tian C L, Yang X F.
Analysis on combining ability and heritability of main agronomic
characters of insect resistant cotton varieties (lines). Shandong
Agric Sci, 2014, 46(1): 23-26 (in Chinese with English abstract).
Ruiz M C, Domingo R, Torrecillas A, Pérezpastor A. Water
stress preconditioning to improve drought resistance in young
apricot plants. Plant Sci, 2000, 156: 245-251.
Subbarao G V, Chauhan Y S, Johansen C. Patterns of osmotic
adjustment in pigeonpea: its importance as a mechanism of
drought resistance. Eur J Agron, 2000, 12: 239-249.
Wang HY, Huang Y C, Chen S F, Yeh K W. Molecular cloning,
characterization and gene expression of a water deficiency and
chilling induced proteinase inhibitor I gene family from sweet
potato leaves. Plant Sci, 2003, 165: 191-203.
Mardeh A S S, Ahmadi A, Poustini K, Mohammadi V. Evalua-
tion of drought resistance indices under various environmental
conditions. Field Crops Res, 2006, 98: 222-229.

,2009, 42: 72-84.
Xu R, Wang Q B, Zhang C Q, Wu C L. Drought-resistance
evaluation system of maize inbred. Sci Agric Sin, 2009, 42:
72-84 (in Chinese with English abstract).
. ,2007, 33: 425-432.
HuB L, YuS W, Wan Y, Zhang Z, Qiu B Y, Xie J K. Drought
resistance identification of Dongxiang common wild rice (Oryza
rufipogon) in whole growth period. Acta Agron Sin, 2007, 33:
425-432 (in Chinese with English abstract).
,2014, 25: 1988-1996.

Li G H, Zhang K, Liu F Z, Liu D D, Wan Y S. Leaf physiological
traits at pod-setting stage in peanut cultivars with different
drought resistance. Chin J Appl Ecol, 2014, 25: 1988-1996 (in
Chinese with English abstract).

s 5 s s s 5 >

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

, 2015, 47(3): 22-26.
Yuan Z, Wang B Q, Jiang Y, Xie B T, Dong S X, Zhang H Y,
Duan W X, Wang Q M, Zhang L M. Seedling screening of
drought resistance varieties of sweetpotato and drought resistance
index research. Shandong Agric Sci, 2015, 47(3): 22-26 (in Chi-
nese with English abstract).
, 1997, 26(10) 3-5.

Dmg C W, Niu F X, Guo X D, Hua X X. Identification on the
drought resistance in sweet potato genetic resource. Henan Agric
Sci, 1997, 26(10): 3-5 (in Chinese with English abstract).
Fukai S, Pantuwan G, Jongdee B, Cooper M. Screening for
drought resistance in rainfed lowland rice. Field Crops Res,
1999, 64: 61-74.
Lewthwaite S L, Triggs C M. Sweetpotato cultivar response
to prolonged drought. Agron New Zeal, 2012, 42: 1-10.

, 2020, 36(1):
8-15.
Yang Y, Shen S H, Ma Y H, Wang R Y, Zhao H. Advances in
the effects of drought on crop growth and research on drought
resistance techniques. Bull Sci Technol, 2020, 36(1): 8-15 (in
Chinese with English abstract).
Sokoto M B, Sadiq K A. Productivity of sweet potato (Ipo-
moea batatas L.) as influenced by water stress and variety in
Sokoto Sudan Savannah, Nigeria. Int J Plant Soil Sci, 2016,
12: 1-9.

,2013, 41(6) 52-54.

Wu Q Y, He T J, Xia J H. Effects of drought stress on
physiological characteristics of sweetpotato. Guizhou Agric
Sci, 2013, 41(6): 52-54 (in Chinese with English abstract).

> s s s

2010, 25(1): 185-189.
Huo H, Zhang Y, Chen N L, Li C X, Gao H N. Physiological
response and evaluation of drought resistance about five de-
sert shrubs under drought stress. J Arid Land Resour Environ,
2010, 25(1): 185-189 (in Chinese with English abstract).

, 2007, 16(2):
59-64.
Xu Y B, Cheng W W, Chen Y, Hua Q Y. Effect of drought on
growth and development and photosynthesis of sweet potato
under different fertilization conditions. Acta Agric Bore-
ali-Occident Sin, 2007, 16(2): 59-64 (in Chinese with English
abstract).

H] H] 5 > > s

,2016,22: 1071-1078.
Sun Z, Shi CY, Liu G L, Gao J J, Liu H J, Zheng J L, Zhang
P. Effect difference of potassium fertilizer on leaf photosyn-
thetic characteristics and storage root yield of sweet potato
under drought stress and normal water condition. J Plant Nutr
Fert, 2016, 22: 1071-1078 (in Chinese with English abstract).



