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1.2 MEMBSHE
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2 SLIEER

2.1 AEITFEES HE EREME M
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22 AETFEMEMHEBEMRESKEMITEZR
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H 20 UF Y, BEHPEGIRIE T &, HZ
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Table 1 Effect of different drought stress on shoot biomass of sweet potato
. HHEE25° WY
PEGALFEIRE /%
1 5 /g k! T /g b i 5 /g ! T /g bk
0 167.6+5.3" 19.5+1.6% 144.2+3.1° 11.8+1.2°
5 148.44+4.2° 21.2+1.9° 98.8+6.9" 10.8+0.8"
10 144.3+6.6" 19.8+1.3% 77.94+4.0° 12.6+1.2°
15 137.142.7° 17.8+1.0° 60.6+7.6° 10.1+1.7°
Ferh /NG FRER R AR 2 R R E - FE PR TEP<0.05 /K2 57 . 35
2 ANFET- R H S B A KR R
Table 2 Effect of different drought stress on water content of sweet potato leaves
“HE25° THE19
i8] /h PEGAN IR /%

FIKE% R K =/ % FKE Y% AN 25 7K /%

24 0 85.4+1.3" 83.1+5.1° 86.0+£2.7° 87.243.2°

84.6+£1.2% 77.7+4.7" 83.9+2.5% 73.5+4.1°

10 82.3+1.4° 65.9+4.3" 83.7+1.8% 72.9+2.8°

15 81.14+0.8° 60.942.8° 79.5+2.8" 54.9+6.7°

48 0 85.4+2.1° 82.7+5.3" 86.0+1.1° 87.242.5°

83.6+£0.4° 71.9+2.8° 83.1+0.7° 69.4+3.4°

10 81.6+1.3° 62.6+2.4° 83.6+1.0° 61.9+1.7°

15 80.3+0.7° 57.6+3.7° 78.04+2.7° 50.2+4.2¢

72 0 85.3+0.5" 82.3+4.7" 86.0+£2.2° 87.2+4.6°

82.0+0.7° 64.6+3.3" 83.3+1.7% 70.8+5.4°

10 80.240.3° 57.342.6° 83.1+0.5" 69.3+2.2°

15 79.6+1.4° 55.2+1.1° 71.845.1° 36.0+3.8°

F/ING FRERIRAR R BR3P R — TR RRAEP<0.05 22 53t i 25, 3 FI41] .

b & T R . AR R,
AT KRR B B OR, T HL S K AR A
B E. Hh HlE25 5 mE 19 HE T 524 h
(VAR 25 7K &40 il LU IR 3 AR P R B 1 7.6%137.1%,
1M 38 72 hE 23 ) b OB 5 AL HE R % T 16.6%
41.3%.
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i, #i4 FESPAD(E TR, HF 5 Mia ) JH=
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FEXTH 2 4 2 SPADE 152 i AN B 2, Fi 45 PEG
WIE T i, HZE SPADIH A S Tt i Ja FEAR a3
2.3 FEpmBXHZEM A MRRE SRR

b %5 PEGYK FE Tt 2 Al 3 i) () BG4, g g
R R E R . R EE TR N HE

19 2 o 55355 12 43 I #4624 48, 72 hEbIEF Ab B
FE 7 1.9 2.8F14. 7% . 1568 5 iie a] DL EL
B AR S R 2, HE A T R T R
JpIE I AL I, ¥ A Z AR E . 5
b, T X R 25 - A T R 1 1) 5 A
FHZ 19N, UL 25 ik F B g A R A T
(R RE ) R (1),
24 FTEMEXNHZEHRMDARE. PODKCAT
SEMERISZ

b EPEGIRIE T =, HE iy FMDA S &A
Wi Tt . Hr W E25° 5%, 10%. 15%PEGIK
JEriE24 hi)MDAF 245 7 b 1E # b 3T T
1.7 2.2F03.64%, v] UG H 8 1 R hia s | &
MDA F & i K. &R K, & a2
MDA % & AW T =(3£4).
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Table 3 Effect of different drought stress on chlorophyll SPAD of sweet potato

SPADfH
i PEGALFEIR % /%
24 h 48 h 72 h
Y25 0 48.7+1.3 48.8+0.6 48.9+1.9"
5 51.2+0.9° 50.7+0.9" 50.9+1.7"
10 52.1+1.6° 51.5+0.8" 49.1+1.8"
15 49.4+0.7° 49.2+1.0° 46.3+1.6°
HE Sk 0 48.8+1.1° 50.3+1.2° 50.4+1.0°
5 50.6+0.9° 50.9+0.8" 50.1+1.0°
10 47.7+1.0° 474+1.4° 46.6+1.4°
15 47.7+0.6° 45.7+1.0° 42.6+1.8°
A 200 gap WEH2S 8 TH2S B 40,48n wUEE2Y o @H¥E1Y
2 35} A
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Fig.1 Effect of different drought stress on the relative conductivity of sweet potato leaves
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Table 4 Effect of different drought stress on MDA content in sweet potato leaves

MDA % f/nmol-mg” (K H)

A PEGALHEIRJE/ %
24h 48 h 72h

JHE25 0 0.86+0.09° 0.89:0.12° 0.85+0.07°
2.30+0.18° 1.2940.17° 2.11+0.18°

10 2.78+0.39" 2.55+0.19" 2.26+0.24°

15 3.94+0.46" 3.79+0.48" 3.11+0.26"

EEEATK 0 0.83+0.08° 0.89:£0.08° 0.83+0.13°
2.13+0.23" 2.24+0.15" 1.194+0.24°

10 2.66+0.16" 2.83+0.36" 1.4440.16°

15 2.91+0.35 3.04+0.26° 2.80+0.36°

F5 AR HE B PODIE I 15 R
Table 5 Effect of different drought stress on activity of POD in sweet potato leaves

PODJEME/U-mg™ (FEH)

i PEGAEHLIR /%
24 h 48 h 72 h

BEE VY 0 23.78+2.59° 24.02+1.70° 25.8642.42°
30.19+3.16" 41.5442.19° 49.01+3.26"

10 36.17+3.89" 48.77+4.89™ 54.51+3.44

15 43.95+2 46" 52.16+5.46" 51.36+2.83"

‘19 0 27.46+1.78° 26.78+1.26° 22.38+1.41°
36.79+2.34° 37.96+3.34° 35.6242.36"

10 44.19+3.63" 45.68+5.63" 47.3543.46"

15 49.26+5.36" 56.67+6.36" 40.99+5.08"

19° % F FALBECATIE LS T Ja BRAIR . XEERRY (P SASLFEE(G)IZHT T %, MLIAICOLMKEZ(C)A
HERMCATIFME A, TRV W25 B,  Wiote. WIS TRREEIINE, HZEReE

{H72 hJ 35 219 B (R 6) TERIA KR SS, Hh EE TR T RERE, WE2S
2.5 FEBENEHEHALESHHEN FEEF M MG R (P)E AL B E(G)HIE

BEEPEGIRE R T, HEM At G R WM TR 759.2%M184.2%, JilElCOIKE(C)TF

6 AN[FF R HE I CATIG I 5 R
Table 6 Effect of different drought stress on activity of CAT in sweet potato leaves

CATH#HME/U-mg" (FEH)

i PEGALHIIK /%
24 h 48h 72h
JHE25 0 9.77+0.39¢ 9.31+0.70" 10.67+0.42°
5 13.87+0.16° 12.67+1.18" 13.02+0.65"
10 14.74+0.49" 13.12+0.88" 12.66+1.69°
15 16.110.66" 14.11+1.26" 13.42+1.57
NEEATK 0 10.21+0.52¢ 10.10+0.56° 10.38+1.38"
5 12.25+0.34° 14.22+0.64° 12.93+1.47®
10 13.12+0.33" 13.73+1.03" 13.62+1.19"

15 14.55+0.76" 16.12+0.86" 14.95+1.02°
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Fig.2 Effect of different drought stress on photosynthetic parameters of sweet potato for 48 h
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Table 7 Effect of different drought stress on the fluorescence parameters of sweet potato leaves

i WHA]/h PEGAL B K /% F, FJF, P, ABS/RC ABS/CSm ETo/ABS
M5 24 0 3 855.5+287.8"  0.84+0.01° 17.3942.73° 0.99+0.19° 23 064.0+1 754.7* 0.64+0.01°
5 3933.54309.0"  0.82+0.01" 16.89+3.45" 0.9040.07° 19 826.5+823.8" 0.63£0.03"

10 3958.5+173.2°  0.81+0.01°  15.20+2.53" 1.04+0.10° 21 619.0+29.7" 0.63£0.05°

15 3990.5+154.9"  0.79+0.02° 12.5042.32° 1.08+0.05° 20 940.5+989.2" 0.60+0.06°

48 0 4884.5+381.4°  0.83+0.01" 15.4242.36" 1.25+0.18" 23 581.0+1 043.7° 0.53+0.07°

5 4724542857 0.79+0.01° 7.91+1.86° 1.3940.07° 20 710.5+358.9° 0.58+0.05°

10 5776.04364.4"  0.75+0.01° 4.82+0.68° 1.37+0.11° 22 658.5+1346.7°  0.52+0.04"

15 5549.5+132.5"  0.71+0.02° 4.19+0.68° 1.81£0.34°  20522.5+1844.5°  0.52+0.02°

7 0 4625.5+157.8°  0.83+0.01" 14.3942.63° 0.99+0.04° 23 857.0+954.2° 0.63+0.02°

5 4.863.0+284.3°  0.79+0.01" 5.14+1.52° 1.3940.33° 22 640.5+2 100.8" 0.46+0.08"

10 4977.0£347.9°  0.77+0.01° 4.50+0.67° 1.3740.21° 21 803.0+1 084.7° 0.48+0.09"

15 5828.5+542.4"  0.69+0.01° 2.08+0.36° 1.984+0.15" 18 966.5+884.6" 0.42+0.06

T 24 0 3754.5+71.4° 0.83+0.01° 15.4042.35° 0.90+0.01° 22 662.0+1253.0°  0.61£0.02°
5 3955.04247.7°  0.81+0.01° 17.80£1.75° 0.82+0.02° 22 791.0+1 583.7° 0.62+0.02°

10 4468.2+326.1°  0.79+0.01° 12.60+0.68" 1.05+0.04" 26 208.0+1 633.5" 0.6140.04°

15 4 526.0+36.8" 0.77+0.01° 5.66+2.38° 1.000.06° 19 963.0+393.2° 0.47+0.05°

48 0 3628.5+258.3°  0.8240.01° 14.30+0.85° 0.95+0.02° 22 577.0+476.0° 0.6440.03°

5 4576.0+482.2°  0.78+0.01° 5.70+1.04° 1.1340.11° 20 614.5+1 538.0° 0.50+£0.01°

10 5076.54303.3"  0.75+0.02° 3.78+0.98%  1.38+0.05" 20 690.0+461.0° 0.47+0.03¢

15 5307.04437.0"  0.70+0.02° 2.49+1.22° 1.25£0.14®  19907.0+1 587.3°  0.35+0.02¢

7 0 3799.5+148.6°  0.8240.01° 14.1+1.77 0.93+0.03° 22 336.0+1 756.7" 0.63£0.01°

5 4498.0+520.3"  0.79+0.01° 6.94+1.23° 1.28+0.09° 22 410.0+1 533.3" 0.55+0.02°

10 4918.0+488.3"  0.77+0.01° 5.53+1.10° 1.25+0.01" 21 119.0+1 395.8" 0.5240.03°

15 5043.5£197.3"  0.73+0.02° 2.03+0.56° 1.7740.17° 19 026.5+733.3° 0.4140.03¢

AN, ULEH T RAR TR, H e A W PSIH {4
R, A E IR, ABS/RCHR T3,
ETo/ABS & E k1N, HEMF,/F, 5P, T BElE 0
K, HhEET 524 hE72 h, JWE25WF,/F,H
0.79 T F#40.69, PL,,, T B 183.4%. Ui B+ 7 ihig
B[RRI PSIISZ 4t bk ™

MR R OGEN ) M 2 — e FE R B RE LT
S IE 6  rPSILTLRE RS2 M . K3 AT LUE H,
B PEGU FE It i, WA H 22t M ) e K
F,(PE)¥ =K. 5IEHL, 15% PEGHEET
SR BRARIE RS e K. 3 BT 2 e R v,
PSS N A0 52 45018 ™ 5 o AN [F) 2 B 1 5 3 55
PR H 2 s e A R A AR [
2.7 HEAIERS EREYMEME VTSR
5 EREPEGKBHERX M S

73 AP AN H 2 i Bl 5L 1848 hirk AN 257K

X)) XS RA). MDA R(X;). SPADH
(XD« L EREP, (X)), [ILFEG, (X)) F/F,
X))+ PLy (Xo) AL &, H b b F R R A
(VAT IEL A 734, 20 45 M 257 (1 121 15
X £ Y, =—38.52+131.10X,—0.82.X,—4.18X,—0.80.X,+
0.65X5+0.06X,+339.6X,+0.39X, (R,=0.987, F,=
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Fig.3 Effect of different drought stress on the chlorophyll fluorescence kinetics curve of sweet potato for 48 h
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Table 8 Direct path coefficient of the physiological index of sweet potato for 48 h under drought stress

on the fresh weight of sweet potato

A BN
{7

RREKE  HMESE  MDARE SPAD  iptfiE LR FJF, PL,
JHE25 1.27 —0.40 —0.43 —0.11 0.33 0.86 1.38 0.17
‘T 2.30 —0.74 —0.28 —0.10 0.48 0.75 1.52 0.38
I4: —0.50 MPa. —1.48 MPafil-2.95 MPa, IE¥# 4t 3 i

K AT AE E0 MPa. 146 B i H 22 i A
K& FJ/F,w MDAF &, LA ERP,) 555
AR EPEG/K 34 WHEATAH G 0 AT . B R8T A,
PEG/K 5 /N H 2 5t Fil = S 9038148 hir A XS &
K& FJ/F, #EHEP,)REMK, IF5HE
25’ (MDA % & 2 i3 A JS(R=—0.98*%)., i8]
AN B KR FF, S A B bR 50 5 e
A B R, T DR T RS Wi A
fabr. BASHZ SIS A B bR S PEGIRE K
PRI A L 4.

3.0 FEpEXMHEMHRA/KE, @RERENHS
SEM SRR 2D

K G52 17 20 P o T 2 A B )
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ik, B R OR7K ) AR EL T A B 2 R
JI(RIFEEZE2006) . TE/NEE L WA SR 70 25 3R 1
AR S K E S Y PR R A (A5
1990; 75 £ 75%62009). A5, M T FREET
e R B TR 3G, H S e AR SR ERESE T

K9 NFEPEGIK LK H 51848 h 54 A2 BEAEAR (1 AH DG4

Table 9 Correlation between osmotic potential of different PEG concentrations and physiological indexes of sweet potato for 48 h

A IR (LES
FER kB F,F, MDA & I HERP,)
B EEVERY ' 0.93 0.98" —0.98" 0.96"
NEESCKE 0.91° 0.98" —0.84 0.99”
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Physiological diagnosis of response to drought stress of sweet potato

LI Siping', YANG Shuo', LI Huan"", LIU Qing', XIN Guosheng’
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*Yantai Academy of Agricultural Sciences, Yantai, Shandong 265500, China

Abstract: In response to the seasonal drought stress during the growth of sweet potato (I[pomoea batatas), the
experiment used sand culture test method to add different concentrations of polyethylene glycol (PEG-6000)
nutrient solution after 70 d of sweet potato planting to simulate mild, moderate and severe drought stress.
Through the monitoring of dynamic physiological and biochemical indicators for three consecutive days, the
drought diagnosis based on the physiological index of sweet potato in the middle of sweet potato growth was
explored. The results showed that the physiological indexes of sweet potato after 48 h of stress were more obvi-
ous to drought in the process of drought stress for 24—72 h. Correlation analysis between physiological indexes
of drought stress for 48 h and PEG concentration showed that the relative water content, malondialdehyde con-
tent, F,/F,, and net photosynthetic rate (P,) of the leaves were significantly correlated with different degrees of
drought stress, among which the correlation coefficients of ‘Yan sweetpotato 25° were 0.93, 0.98, —0.98, and
0.96, respectively. The stepwise regression analysis and path analysis of sweet potato physiological index and
fresh weight of the ground showed that the relative water content and F',/F,, of the sweet potato were the key in-
dicators affecting the aboveground biomass of sweet potato (R,=0.987 and R,=0.998), among which the direct
action coefficients of ‘Shang sweetpotato 19’ are 2.30 and 1.52, respectively. In summary, the diagnosis of key
physiological indicators of sweet potato after drought stress can provide a theoretical basis for guiding post-
drought irrigation of sweet potato seasonal drought.

key words: sweet potato; drought stress; chlorophyll fluorescence parameter; drought diagnosis
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