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Effects of drought stress treatments on potato growth characteristics, tu-
ber yield and water use efficiency at different growth stages

SHI Tian-bin',  LIU Zhen', LI Zhi-tao', CHEN Li-min', ZHU Jin-yong', LI Hong-yang',
WANG Wei-lu', QI Zhe-ying', ZHANG Jun-lian®, LI Ya-jie’, LIU Yu-hui'
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Wr#a B #3:2022-12-01 Abstract: In order to explore the response of potato
EeWH  BEARRM - AR K RIUE (CARS-09-P14) ; 4 B3
T RS AR 2 R S0 % (CHR Al R %) i
FETH (GSCS-2021-702) 5 Hift ol K2z “ (kg A A 1t
KT H (Gaufx-02Y04) 5 Hl Al K= 2 3 1+ FHF R 3

to drought stress at different growth periods and clarify the
water demand characteristics of potato at each growth

stage, this study used the potato cultivar Huasong 7 as the

47 F ( GAU-KYQD-2020-11) test material to carry out drought stress treatments at each
VEEZ RIS xR (1998-) , 5, Hil @ v A, Bl i gs 4, 3\ growth stage of potato under the field canopy. The effects of
TR AR PR SY . (E-mail )2916204775@ qq.com drought stress on plant growth, dry matter accumulation,

BIEE X FIC, (E-mail) lyhui@ gsau.edu.cn tuber yield and water use efficiency at different growth sta-
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ges were studied. The results showed that the plant height, root length, dry matter accumulation and water use efficiency of
potato at the mature stage were significantly increased under drought stress treatment at seedling stage (T,). In terms of
yield and yield components compared with control, the rate of big tuber under T, , treatment was significantly increased by
11.00 percentage points , the rate of small tuber was significantly decreased by 10.34 percentage points, and the yield of
tuber was significantly increased by 31.34%. Tuber yield under drought stress treatments at tuber formation stage (T,) and
tuber expansion stage (T, ) was significantly decreased by 58.41% and 27.84% compared with control. The rate of large tu-
ber under T, treatment was significantly decreased by 25.34 percentage points compared with control, but there was no sig-
nificant difference in the rates of large tuber, medium tuber and small tuber between T, and control. Drought stress treat-
ment at starch accumulation stage (T,) had no significant effect on dry matter accumulation per plant, tuber yield and yield
components compared with control. Therefore, appropriate drought stress treatment can be applied to Huasong 7 at seedling
stage to improve tuber yield and water use efficiency, while in the period of tuber formation and tuber expansion, sufficient

water supply should be maintained to ensure the formation of tuber yield, so as to achieve high yield and high efficiency.
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A%k2 500.1 h, &4FETCFEH 141 d,iF 3 4R4FF- 2 1%
ML 380 mm, FERT FEAETTES A2 9 H EEK
#1526 mm, AMAIRE TR SRR X, R85
WA, FHEA T 1,31 g/em®, T HERAS B AL T
W1,

F1 TR AR
Table 1 Basic physical and chemical properties of the tested soil

wp  AURAR ey MW e
P (¢/kg) (¢/kg) (mg/kg) (mg/kg)
8.48 19.00 1.30 29.06 143.74

1.2 KA

PERAT R R AR 7 5 SR E R H P S S
FEATRAL , RN AT —B0(10 g) , JTofm B E 5%
1.3 it

ARG AE K H B R N #E1 T, T 2021 4F 5 H 4
H#EEF,9 H 16 HIGR, 7ESBE TG 7 d(FEF
J& 40 d) FRURIEATK A AR ER  OIR AT 15 d 455 13K
X S SR AR B I AT T SR e 43 5 Ak
RIS 41 ~60 (&) ANREKAL B T, %A
JF61~80 d(HZEIE WU ) AN HEKALBE N T, , #EFh 5
81~100 d(HeZE g KM ANREKALFE R T, , #E M5
101 ~120 d( €M 2 ) AR B R T, , LIt
B ISR EN CK RSB & 2 R, A
PR PR 5%, 7 2R A K 2 Ik, R K 20
mm, 3£ 40 mm, X5 B AN T HE K FEK R R 5
d,T, ~T, 2= T WHEK 355 mm, CK 42 & W E K
460 mm, AE KR F LXK 3], % 4 A~ E
52,3520 /MK BEA/NXTE AR 10,5 m? (3.5 mx
3.0 m), IRER A 2B I 5 0 T I EA S A
AR o, FRZE AT R, AR =N 1 TR
#2 TERBLROERS

Table 2 Irrigation amount of different experimental treatments

Qb N N
ARSI YRR PSR e R
CK 40 105 105 105 105
T, 40 0 105 105 105
T, 40 105 0 105 105
T, 40 105 105 0 105
T, 40 105 105 105 0

CK X B, A ISR T, ARG 41~60 d(ZhHTIH) ANHEAK
T, FEFNE 61~80 d(HZETEHUN ) AR T, . HEF S 81~100 d(H
2RI AR AT T, FEFNS 101~ 120 d(FERFR M) RHEK,

(ELZS {fiﬁﬁ%
;%0 cm
1 T T e
FEFAE10 em S
AR VA 20em\

1 i DRJEEMHETR
Fig.1 Cultivation and planting methods of potatoes

T KR B) i DA 8 P4 SE AR 28 w) A 7 (0 T o 4
il 2R S8 (CMT) F4$/IN X (1 Hi R o, R4S /N Xy
1 AN RE S B, EZK I R] B T 2URE

H=(MxS)/(dxn) ;

K H AHEKIFE] (h) s M R 7K & (mm) ;S
J/NX AR (m?) 5d ik (1. 60 L/h) 0 o6
AN TR SR AN (50 1)

T Fh A 00 X ST HUME JR 2 107. 18 kg/hm*
Mk — 4% 326. 09 kg/hm” HRERAIEE 562. 50 kg/hm’ fE
HHLRAE , I8 i PR R AR BR R 4% 3 IR, IR E IR
52.17 kg/hm*  BRFRFAEEIK 57. 69 kg/hm? | H 5 26
14 d .28 d 42 d i8R E 56 21 4,35 .49 d B
73218
14 FENEMBSAHE
1.4.1 ARIEARGMN T FRE(em) FESAETW,
A /INX [ E VPR 3 Mk, F B RO 22 33 3 A4 K
SRR SR EE, ZEM (mm) cEKEF W,
AN/ E R 3 Bk, R AR R RO 4t 25 5L 30 A kL
Ab IR ] ELAR T 2408 SR ILHIME . SRk T4
LR (g)  BEAS/INX R BT LU R AN XY
CHEYEERERE 3 Bk KRR 2E iF IR R EH T,
VeI FHUE LRI T, JBOA 105 CHERS HF 247 30 min,
SRIGTE 85 CHELF ZEE IRl s, R (em) .
BEAS/NX R 3 Bk, Win RHIZO 28 48 % 4% b 2
PR 2 40 A T RO S8R 1 40T, SR ILE(A
1.4.2 Koy AR R IR & 50K
I HIEN K EZZ(AW) .

AW=SHXSBDxASW;

YEVIFE K EE (Eta) -

Eta=EP+I-AW,

YERIK 53 IR (WUE)

Ya

WUE =—;
Eta
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2024 4E 5 40 & 2 W)

VEDIHEBE AR FARCR (IWUE)

Ya

]WUE:*;
I

A SH O 1 2R (mm) 5 SBD O+ HEA H
(g/cm’) s ASW R RERD SR B BB K2 25,
EP NFEKE (mm) ;1 K35 01 (8] 9 7 K 2 (mm) ;
AKISAERT M T 2647, 8 EP{E20 0, Ya 4 1 hm?
M5 i1 (kg/hm?®) .

1.43 3RZEFF6aE oa BN BELERR
15 AR 0 BARR S AL () R SRR T i
(g) ,2RFYE, RIE/NXEFHRE 1 hm® LT
g8

1.5 Sit5aHm

i Excel 2016 #4783 5811, SPSS 22.0 i
TR R I 225001, B3 M i F Duncan” s 75
(P<0.05) ,f#i i Origin 2021 fEA,

2 ZER5HT

21 FREBHTEDELENIREKRSHNE
i

HE 2 ATLAE ), 43 0 HE 4 1 2808 e
BRZE R IR S A B B AT T R b aa Ab B 7E 45
WL RS (F% )5 60 d .80 d 100 d Fi1 120 d) il 5E ¥k
i, T AL B B Bk = e HE )5 60 d B B I T
CK, T, Zb B ) B B Sk = AE 4K J5 80 d A it LT
CK, T, AL S Bk = AE K J5 100 d B 5 KT
CK,T, ~ T, 25 b B T 5 38 kb B 5 1) ik 25 350 B 2%
PURF X R I A CK, MI#F CK, T, ~ T, A H
TLAA TR 28R [ R 3 N 13.64% ~ 31. 67% T 7E JE
WA E AT T A AL B (T, ), Hobk 5 CK TG
WS AT T R 25 K K,
A AT R B (T, MR ARG A K #E S 80
d BFHBR R S CK BB 25 65 120 d Bk
25 T R 12, 80% 5 HL 25 i) T 52 ot Ak 2R
(T,) PRERRNAE K218 I 2 HEK G, 3% 5 100 d
F1120 d B, HAkE A0 51 5 & KT CK 17. 65% il
15. 87% ; Ye2E R K0T S 30 Ab B (T,) BOAE R, DK
RHEAKG ERR)G 120 d B HAR S S CK Tl %2
5t

RIS LS LA A CK, 4 1T 5 a0 kb 34
PN T S R G K A BE A K
K, DR ER e R K BB T CK, AR

CK, FEHRZETE WU 52 i Ak B 2 b 54 ) S %
i 3G, BIVRE i 930 52 JE K o Mo o 4 AT 2%
ToEEE IR, PRI RE R BRI T a4k 2
IOETEE 37 NEIOE- AN 7 SRS O i o
25,

1201
a
1001 a brh beb
CDC
= sof a a abbbab 7%
° a a
sE60F b
iﬁ 40+ aga
b
20F
0604 80 d 100 d 120d

& S5 I 1]
OcCK; OT; 4T,; §T,; AT,
CK.T, T, T3 T, L3 2 i, [Fl—#% )5 0 A [/ /NG 526 808
225 % (P<0.05)
2 AEEBEHTEMELENEREHRSHNZMN
Fig.2 Effects of different drought stress treatments on potato
plant height at different growth stages

22 ARAAEEHTEHELENSRELZELEETH
EZERoEA )

H 3 AT LAE 1485 60 d, 2 T R i b
FH(T, ) B 2 2004 CK & R T 36.93% ;K
BHEKSG T B MRS PR I K, 2488 /5 120
d, T AHEZEH 5 CK AH A > T 1,56 mm, H G
RS PEEIE U PR I A by A 2R
T E e b B (T, ~ T, ) X 4% S A bk 25 5 i
I HAERRZEM S CK ALY E B3 245

20r
a a
abyp, ma  aa

e 5r a,a E b g
g/ a aadg a
= 10f
Gl b

5k

60d 80 d 100 d 120d
SR

Ock; O1; AT, 8T,; BT,

CK.T, T, T; T,WL% 2 i, [F—4& 5 WA BN G F Bk =R
F5 ¥ (P<0.05) .

B3 FAEEEHTEMBLENDREZHNZN

Fig.3 Effects of different drought stress treatments on potato

stem diameter at different growth stages
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25 FRTER RS HES CK 41 T 52 i 4k 3
(T,) XF S AR AR 2 ML B S A R 5
K A EIAE FZE N, 3755 120 d, & AEEEY
ZHY CK Y TR EE R NS AETH T 57
SERQREETEECE Vi £y ==V i ki) =AY N
23 ARA4AEHTEHELENSREREKE

oAl

% 3 W LUEH EA b BRES RS (#5560 d,
80 d,100 d 1 120 d) M ER RKJE, T, ~ T, T F
BHR S ERARKEY B EIRT CK,MET
CK, T, ~ T, &b 3 i ML & K B B I 2 0 8.93% ~
53. 08% , H:h 4y i 0+ S a AL B (T, ) AR R K BE
TREIRERK, LT IT R 25 1 R
KB A AL B (T, ) BUARRRAR R T IR
AR, B S 120 d B, HR KB ZF & T CK
#3 TRABHTEMEMDIRERAKENLM

22.99% ;1M T, M1 T, AL BRAAR R A K G218 #5 )5 120
d AR 22 K BE 4301 9 839. 92 em Fi1 985. 93 em 45 i
KT CK 33.65%H122. 12%,

BT MR CK, 4 B T 5 Whan 4b 2 4
2 W ER LD ERMRAR R K JE, b 4+ 5
3 Ah PO AR R A R A o A FH e R, LR R =R
T RCHA T 523 Ak 2 B ZE 0 KA e kAR R T
SR PR A B A R AR FR A FE R R AR X R N (B4R
TR, BARL I T 52 00 b 385 A HRAR R K
JE R B K, (UK B K 5 AR R i A K 4K S
120 d #MEERL 53 5 T e 25T B0 R e 25 1% K 1
TR BE (T, Ty ) , RIS BAYK 2 K, T 5
TEXHR R A BE AR AR CIE T R, 2 S
120 d, AR R AR 34 CK B REAIR

Table 3 Effects of drought stress treatments on potato root length at different growth stages

WAL (em)
isiil
)5 60 d #%J5 80 d )5 100 d 5 120 d
CK 495.63+1.71a 794.14+4.04a 1 094.26+22.03a 1 265.94+7.99b
T, 232.54+0.97b 504.10+9.59¢ 1 003.45+12.12b 1 556.95+11.00a
T, 495.63+1.71a 577.68+0.89hb 742.93+9.32¢ 839.92+25.66¢
T, 495.63+1.71a 794.14+4.04a 950.17+29.79h 985.93+17.36d
T, 495.63+1.71a 794.14+4.04a 1 094.26+22.03a 1 152.86+38.43¢

CK.T, T, T, T, W& 2 i, [F—FEFEA NG FREFIR 25 8.3 (P<0.05)

24 ARAEEHTEHEBLENSRERAKRTY
RAR R RN
R4 T LUAE W, 2 T R a A B (T))
SRR R T Y IR R (#5560 d) ,{Uh 7.98
g, B CK SR 79. 36% , 1 T, ~ T, T 5 Wi kb 3
SRR BEHRTYRMRES CK TR EZER, &1
BT 52 30 b PR S A FS PR A K, T, Ak B A
R 9 AL B 7 4% )5 80~ 120 d A5 g K T
CK, HAEW I (385120~ 135 d) B AR 2 7E4%
J& 135 d B 9 A R ik 3] 263.47 ¢, W& T
CK 15.90% ,1fi T, Al T, 4b P ) FE iR T 4 5 L 2R 2%
1 3% )5 135 d B T A B34 B K F CK, B
o T, AL B T B R R A IR, O 149.34 g,
KT CK 34.27% ., T, AbFHAGHIER T 9 i FL B 8 78
ST CK LR ELR,
ZE LTk, M4 CK, BRI 91+ 52 W af Ak 2
(T,) W T S8 2k T A R (05 K

SEREKRERS IR TE T4 B AR R, ORI T 9
FRR SR K MR 18 3 1T R 2508 iU A =5
i R T 5L 3 A (T, T, ) N Th S B AR R
FR) U0 S s AR T 398 %) Bk B 0K 2 K Sk o 1
HIVERS ORI bR . WO, T, F T, A0 B2 T4
R AT T CK, P BRI B S
AR (T, ) Xk 40 SRR 2R 0 00 iV FH o 5 s B 3R
WIS a0 AL B (T, ) X S84 vk T R R
AN, 5 CK MR 25,
25 AALEBEHRTEMELENIRZETYRR
REHHENEMN

FARRT W R R R A T H] ( Ar) 5T
P B (8] - R B R (V) e He e T A
TP RaE, MRS iTUAED, Ac iR
WUCHT,>T, >CK>T,>T,, V., HKRFMEK AT, >
T,>CK>T,>T,, T, AbHA 9 R B85 GHE R B
EREJG 112 d, BAREE CK R T 17 d, B b fL 2
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2024 4 55 40 & 2 W)

FRELAT ] 5 CK A —30, 1MV, Ve 25915 CK
BT 1.81 g/d 1.58 g/d, 1 ¥k, T,AbH K+ 4 i
R KHE R ARG 109.51 d, 8 CKR T
13.91d,H Vv, .V, 50 0% CKFEIET 1.63 g/d.
1.43 g/d, 1 ¥k, {H At % CK #E£K T 36.63 d, T 4b
PRTERE S 85. 12 d BT B R K% # CK

x4 FREEBFHTEHELEXNDIRETYWRRENZ N

BT T 10.48 d, 1LV, V., B CK SPBIFEME T 0. 25
g/d.0.22 g/d, 1 ¥k, H At % CK %% 5.08 d, T, kb
HR 0 R SR A R LA 84,89 d L CK
BETT 1071 d, H v, F Vv, 8 CKH#K T 0.36

mean

g/d.0.31 g/d, 1 ¥k fHA: % CK 4555 17 9.35 d,

Table 4 Effects of drought stress treatments on potato dry matter accumulation at different growth stages

ER/SRZAE S e

e #%J5 60 d #J5 80 d #%J5 100 d #J5 120 d #5135 d
CK 38.67+2.89a 90.1129.53a 152.52+4.33a 201.05+2.11a 227.21%7.88b
T, 7.98+1.24b 61.8124.17b 115.33+1.34b 186.91+2.68b 263.47+6.62a
T, 38.67+2.89%a 73.44+3.06ab 93.44+2.92¢ 129.60+2.75d 149.34+3.19d
T, 38.67+2.89a 90.1129.53a 147.8122.64a 165.69+2.66¢ 204.02+8.05¢
T, 38.67+2.89a 90.1129.53a 152.52+4.33a 204.54+1.32a 212.5126.64hc

CK.\T, T, T3 T, 03 2 1, W —3EF e ARF/ING FHERR 225 8. (P<0.05)

®5 FAREEHTEMELENDRETMRMRELS Logistic RS

Table 5 Logistic equations and parameters of dry matter accumulation of potatoes under drought stress treatments at different growth stages

T T,

T At 14 4

i Logistic )72 () () (d) @) (wdiB) (wdit K
CK Y=248.69/] 1+exp(4.78-0.05x) ] 95.60 69.26 121.94 52.68 3.11 2.73 0.999 5
T, ¥Y=399.27/[ 1+exp(5.51-0.05x) ] 112.06 85.33 138.80 53.47 4.92 4.31 0.990 3
T, Y=201.02/[ 1+exp(3.23-0.03x) ] 109.51 64.86 154.17 89.31 1.48 1.30 0.990 8
T Y=206.76/ I+exp(4.71-0.06x) ] 85.12 61.32 108.92 47.60 2.86 2.51 0.978 1
T, Y=228.44/[ 1+exp(5.16-0.06x) ] 84.89 63.22 106.56 43.33 3.47 3.04 0.998 1

CK.T, T, Ty T, 0L 2 i, V: SRR T YRR Rk 7, . 24 B W T W R R A S BLRY I [] 5 7, L T« Logistic A=K M2k i 2
AL, 2 T TR AR BRI A R RS RN ] 5 Av s TR B DRE R RIRF SRR ] v, AR TN T B RO R V..., THIR

PR ST T4 T R R R

SR, B 0 T 5 0 A 3 R AR HER T T
Wy I PR R B 1 A i B [ 9 A 5 ) 4 S PR
TR MHRFEERT A ( Ar) o BEAD, &) 0T 5 Ak 28
JE RS K T v AV, T ARk T
BT R, HZETE B T 5 8 A0 3T W REAIR T
V.V RS A8 CK SEK T 35. 84 d, {HEEFE
TR R AR AR, T 53 Ak B 25
v, FVv,. HA%CKEET 5.08 d, [EKT
MR T YRR R, VERY R BRI SR Ab 3 A AR
At g BV, RV, BT CK X R T B AR
RN,
26 FRAEBEHTEHELXLENSRELZEETH
FENEIE

Hi2 6 nTLAE L g i+ R A 3 (T, ) 7™

T, B CK BEIEIN T 31.34% , HA b Bk
ZEPEI A CK $975 B T B, Hop e 2508 b -+ 52
JEARFE (T, ) BB 255 B R IR K, 38 CK B 3 T R
1 58.41% , BRI S IpaE AR B (T, ) PR
PR CK B FFE T 27.84%, TEMHEI T 5
A BE (T, ) Bz 5 CK ML B & 25, &
Qb B BARR b R R A Ak R B — S, 4 TR
TEARER (T, ) Bk A, BRI U T S A Ak
FR(T,) R ERAK, 5 CK ML, & EFH T
S0 Ah B AR 4 SO S RN, e T, A0 T Ak
TR BRSSO B CK 20 B8 T 3,26 A4S F
3.00 4, AR, A ETEE T SPA A B (T, ) W] B
1 Ch S A BRI RN R KR CK
BT 11.00% , /NER 5 CK FFIK T 10.34% .,
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B CK, HEZEIE iU 1 5 i ad Ab BE (T, ) W) f 35 IR
T YRR P T /NI R KR
CK 2R T 25.34% , 1 /NESREE CK 43 3] g 2
T 12.66% 1 12.33% . He 2L KW F0 v #5 FR
ST SLP AR (T, T, ) SRR KA
R NEFEWEBN, 5 CK ML LR EES
BAMTH 22, F1 CK ARG, 2w 491 5230 Ak 25
PRI HE K AT LIS 35 4 2 h A B R AR/ N

MR R B 2E =i A CK, B2 s+ 5
i A P 5 A S AR 2 B I D R B R
R ERAR, DR B E T, SR T R
AR AR TR R NER Y CK ALY
T FE 2SS, H5 CK AL k25 5
HHEE CK, JE R B M1 5 e Ab BN T 4% S B2k 7=
S A TG R

F6 FRLEBFHTEMELENDREFENZM
Table 6 Effects of drought stress treatments on potato yield at different growth stages
fb g FRRES R P bRy PN R N
™ (kg/hm*) (g) (%) (%) (%)
CK 7.43+0.35a 31 757.21£2 060.93b  666.57+43.28b 51.67+4.06b 25.67+4.48b 22.67+2.96b
T, 6.53+0.19b 41 708.78+1 155.62a  875.84+24.27a 62.67+1.20a 25.00+2.31b 12.33+1.20¢
T, 4.17+0.15¢ 13 207.42+645.26d 277.24+13.55d 26.33+2.33c 38.33+£2.40a 35.00£0.58a
T, 4.43+0.09¢ 22915.21£1 637.32¢  481.00+34.38¢ 55.33+2.03b 26.00+3.21b 19.00+1.53be
T, 6.00+0.23b 28 035.97+1 407.69b  588.46+29.56b 49.33+0.88b 30.33+3.33ab 20.33+3.28b

CK.T1.T2.T3.T4 W3 2 7, F—3HFEAFR/NG FRRRZES 8% (P<0.05),

277 AEEEHTEBELEXKSFAMEN
2

H 2 7 FTLUE AN Rl A B 0T 5 e ab 3 K
SIFIFHRCR (WUE) R E/IMER M, T, >T, >T,>CK>
T,o T AEFRK S FI AR (WUE ) FOHERE K F AL
F(IWUE) f i, 43 5 4 138.63 kg/(mm - hm®) Fil
118.49 kg/(mm - hm*), # CK 43l &b Z & & T
82. 89%#1170. 15% ., T,AbFRAY WUE Fl IWUE Hfi%, 5%
524 60. 00 kg/ (mm + hm*) F137. 52 kg/ (mm + hm®) ,
HWUE 5 CK M TC i 325 55 {0 H IWUE % CK
EART 46.12%, T, M1 T, 231 WUE F1 IWUE %%
CK o & 27K, dat B8 %5y WUE fl
IWUE FHMES3 0 % B8, WUE T IWUE 5 y= 4 44 5 4%

BEFACICR, HILAEA BRI K R T, dnfaf $2
1= WUE I IWUE SR (R Eh % B8 i 7 1 A

RIS 25 R, 7E TR A IS ek E K
& KA PR AEE K A HAr L7 AR K T, AT #R CK
BERE WUE FI IWUE; T, kb 31 7 5 bR 5, =
IWUE 5, 45 310 W /K I 99 K% 3 7K 2 mT LA 3%
PRI B T A, DT 2 5 88 S TWUE T Bk
ZEIE R S Y A K R B KA I S,
T 50 2l T B B IWUE %8 CK .3 F R, Bk
EERWIT 2 W0 B2 B2 W IWUE TR, 1
BWCK WA REES, Wik, 75 58 HH 2L i
FIRE A o RS DR R 1) 7K 43 L

R7 FEEFHTEMEGEI K FRAKENZ M
Table 7 Effects of drought stress treatments on water use efficiency at different growth stages
b3 T LS K KR WA 3K FEK A KRR TEBER A R
(mm) (mm) (mm) (mm) [kg/(mm « hm®) ] [keg/(mm + hm?) ]
CK 372.37 456.00 409.41 418.96 75.80+5.42b 69.64+4.52bc
T, 368.04 352.00 419.19 300.85 138.63+17.61a 118.49+3.28a
T, 355.57 352.00 487.46 220.11 60.00+9.78b 37.52+1.83d
T, 373.59 352.00 440.09 285.50 80.26+5.66b 65.10+4.65¢
T, 362.73 352.00 403.89 310.84 90.19+4.15b 79.65+4.00b

CK.T, T, Ty T, L& 2 1, F—FEFEAR/NEFRFRIRE S B3 (P<0.05),
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JRSZ BN 2 Bk L 25 e e AR AR AT
K, ABFFREEREY &4 7 T B a2 3y 25
AN TRV 5 0 B 4 SR ok ) A K B BT
S I8 A PRSI HEAK | B B i Ak i AR IR
2R R R TN R MR 2 X T R
T H T R0 A R T R AR, A E) T
“HREE IRCR , 53 AME R SR R AR A B R K
JARAT T I K A B I, 5 R A R e AR AR L AR
1, DT BRZE 7 5 A MRN8 2 X — 4R e
54 20V HE 3 (Avena sativa L. ) I Deblonde & [27]
TE SR E ETSE A R —20 MNTIAHTERRR A K
U A2 T 5 0E B Btk 52 K Be AR R A K
PFEMWRAE SiM . ARIR L5 SR R A T X IR
PEEIE U0 T 5203 Ak 3 2% b 2540 ] S8 SR e A
RRAC YIS, BV S0 52 9 7Gx o ot 8 FHATS SR
TCIRTH B, LS M= B, X 5 5k KA AR
FSHBAE > AE e T BRI 45 SR — B, BR2E T Al
W SR AR KOR B K3 I FH e 3K gy
SR A BURR JH R 7K J3 R AN L 7™ S e A R AR
e AR 6

KT WAEY) TR R KA R Z
O R AR R R A WK 4 T
(TP RRET ARV S S /050 AR 5= 21 SR N ) ST
SEREW R R A 0T 5 B0 A 3 B % B LR
TWy B AR R i A A [ AR B A R, (H 4 3+ 5
3B SR REK AR T DR AR 2R | 2R R
PR WSR2 W 2 v TR IR AMEERION 3 . X
AT B ET 0 R e Ab FRAC 2 T R AR
PRI AE T, I b 527K 05 56 R 08 7K 02 A A e bl i
AR RE T TYEREN V,, MV, X458
Eﬂiﬂjﬁﬁé%m] AT ( Setaria italica) I X ¥ et
SFUOTE D 1 AT ST A SRR AL, AT R S v
Z RN IR K AT S A S T
VBT AR R AR TR 2l B 9 52 3T B RhE 1 S
PURATTE R A BN . ARG 25 550 R U], AR AL
TXFIR, ShARE PRI U T 5 30 Ak B 2
TR T B R RV S K 52 9 K T ) B AR
BRI, i Logistic T REILEG T &
B, T, Ak B 4 Jon PR s R 2R S B I ] 5 B 25T A

JAIF 0 5 bl Ak BN ] B A — E AR AR T O
2/ V, AV, AR, AR R R 2 B
FAPH] XA REALIE T, b B Y B 257 ™ D 1Y
EEHA

REWFFEEE R R AR 32 T 5 e
LR SRS AINEA R N 1 SR n S E
T 50 X 2 A R AR S ) Eh B A R R S
PR R, AR R IR AR S0 AL S R
TEAK A2 10 38 Pt R AR/ DR X e 2™
el B R RO O S R AR
(Arachis hypogaea Linn.) b FIHIR =2 78 T2k |
WAFEN THRILER, [FI sk A A R, B4
BRI SR I A 7K o R 5 25 7 B A
PEARB VARG . FEABTTE P AHECT 0 IR B2
T B AL BN E D T BRSO R
R TR I T /N b R [
FEAR—E AWPTEERR I HET X IR =5
PR IS EL (S RS NI VSR SN
R OPEAR NERY CK ML TC 8525 bk
BEEAR I AT RE I B T2 RN

PR RR MR S5 A1 5 XK B
PR BT B s 1R o Y i 4 K
PR IR e A iR AR 2 — SR TR A 7 I 3 i
TR MA SRR A K BB, PR TR S RE K
{1 A MM LA S B E e = 4l R
KA A BRI EA T IE 4 T S Ak S PR S 0
oK AT AL AR K 7 M TSGR A= i, S A
LETOMMULL A T X0 IR T % S A0 i 300 S e Ak
JE IR HE K T 0 25 4 s % B /K ) FH 203 e i ik
IR BRZEIE R+ 5 pa A PR R 5 1K
OIFIFHIRCR R K A AR (E B 257 d xR
REFEG, AL SRR T DR PRk R
SAEAT T FEBE AL AT LATEANSE i 7 1 0
AR = K R PSRN KA AR, X 5 5k
TS BTSSR B, AR S e R YT, 4
BT XA 7 SR SRS U AT A b P2
AR I3 R FNHEE K F R RV 1)
PR HE KB ICIEAME: AR B SR M 2 7
AR T A A5 A B T e 2T U AR 7
SRR I S YK o N AS A 23 7 E R AR
PREVIEH A ORI ZE P I, BRZERE R+ 7
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