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R EFRZ T7.70% .22. 63% , 7T 7V i B B SSIIT A B F 3k 5 SR E T35 2 E 3 5 32.26% .
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2 19] e 52 7 SSIIT PR I RE

YT I, AT LA S8 2R 7 RN
(1) 2B VR AR TR 2 3 AR S5 A O 0 G2, SR O S 8
ZEIE A AR T B B O S R | 3 DR 3R K RN Ry
SR, 3 AT M A B OCRRR A G e  BE PR ik B
i SRR AR OCHE: | B 788 T 1 R T 5 X e S 44 25
S WERicyy) ¥a S 12 - BAERL i R

1 HREH®

L1 REHRSIR ISR

B DA E E 9 5 IR R AME
hedeft, 5T 2018 4F 4 H £ 9 HAEHBE T
AL X 5 ¥ R 2% A AR B} 27 Be 3 4 5 b (36. 73° N,
101. 75°E) 47, 13 b A7 T 75 6 5 D A L3, 4k
2 339 m, J& K i M v Do T B AR, 6—9 H K5
W, AEREK B 70% , AF YRR K B 380 mm, AFEH5 H
FRAF 4 1 939.7 h, E ¥R 7.6°C, F ¥ 7E K &
1 363.6 mm, JCFE ] 180 d, LI Hu#FZ 3 & A HL
J17.2 mg - kg™, B fE A 147.1 mg - kg™, R B
21.0 mg-kg™, HALH 158.9 mg-kg™' ,pH {H 8.1, +
AR L i s A & el e
1.2 Rt

KRB /INX FhE , B 2R B ALIX 2 HES)), 252 3
K, WE 2 PRI 4R TR B 35 AR AR, 430 Ay b 5 22
YE(MO3) FlI4x XL 28 (M02) , LA TR i1 - 4& ( MO1) A %
MR Hodr, MO3 O 95 25 47 Fh A, 28 98 60 em, 1 B
30 em, 285 15 em, 7847 30 cm, $efT 60 cm, ¥E IR T8
90 em HuE , /NX AR 5.4 mx5 m=27 m”, 12 17X ;
MO2 N YE A TRAE , KZEZESE 70 em, 2B 15 em,/N2E
5% 50 em, 2B 10 em, 47T 50 cm, FafT 70 cm,
TE 8 120 em HR , /NXTHFL 6 mX5 m =30 mz, 10 7
X ; MO1 A2 AT HEANAL, /NX A 7 mx5 m=35 m” 17
B 70 em, 10 17X, #5/NX s 2 8 — 3, 58 4. 28
10* ¥k-hm™2, R 0.013 mm JEHIE . 54, TCHEME
FEHTEREER e 300 kg-hm™ JRE 225 kg-hm ™ Bk
B 150 kg hm ™, FHAth FE (5] 457 24 IR ) 8 Sh A8 25 T b IXC
BRI UEAT, 2018 4F 4 H 25 H¥ b, 4 H 26 HER,
9 H 27 Hg:—W3k,

T S A5 T ) 25 oot s R 3 L SR B0 ]
e BR[O IR, AR BURE R A AN R . 2508 1
WS (AL IR T AL, S1)  HEESE KR (2%
eI, S2) BRGNS I (ARG 2, S3) TE#
TR rp ) (REAR LTS 1/3 2o 47 254 B8, S4) TEH

TR 5 10 (AR LT 2/3 2o A7 2R 3, S5) ik
WM 2Rt A 1, S6) o £ b TS E A I
XN ZEREAR IS )Y 2 BRIEATIBORE | JRURE AL A B bk
T

S E N, KRR 4 ORI E
SRRIETR R B E 1 A 0.5 em SRR A, VI
0.1~0.2 em® K/N— W Pioks TR 5], FRi 4.00 g, &
T=80°C 8 I il VKA Hh PR AF, o, 2,00 g FH T E
AGPP SSS GBSS SBE ififk,2. 00 g JITlE ADP-4
HIWEAE B B AL W AGPase , 1T 75 M UE By A Wl SSII
SSHIT J9i ki 45 & B UE By & B GBSSI ., VE ¥ 47 =2 il
SBEI SBEII B: K Feik i, T3 T B4 %
1.3 MEmMBSAE
1.3.1 A mEesERE  AGPP SSS I GBSS #l
Mt ) 45 B 1,00 ¢ THAR S B =X | 0 B R A, in A
800 L FEPUR [ LM B H7 .50 mmol - L7 4-35 £ FEWR R
Z i R ( 4-hydroxyethyl piperazine ethanesulfonic acid,
Hepes) (pH {H 7.2 ~7.4) .5 mmol - L™' 2 —_ & VU 2. &
(ethylene diamine tetraacetic acid, EDTA) .1 mmol - L™
TR MBS ( dithiothreitol, DTT) .2 mmol - L™ KC1,1%
B W W BE R 40 ( polyvinyl pyrrolidone 40, PVP —
40) ], FEER SR B TEOE T, T4CEMHET
10 000 r-min™"&.0> 30 min, 4E FIEWAME N AGPP 5
SSS P 7 A A B, 20 BRAR DLTE T 800 pL
PR VRIS B THE I B /R4 GBSS I PN
SE MR AR

SBE HLJ ¥ 1 4. BL 1.00 g TR B H2E A
800 wWLIE B [ % 50 mmol - L™' Hepes-NaOH ( pH 1§
7.5) .5 mmol-L™" EDTA .1 mmol+-L™" DTT.2 mmol-L™'
KC1.\1% PVP-40 ], HFEE NS K EE TELE T, T
4°C AT 15 000 remin™" Z.0> 15 min, JWHE L IERAE
4 SBE i M0 5 AR B

2 M8 Nakamura %57 ) J7 322 0 %8 AGPP | SSS .,
GBSS it ; 2 fRA= A s 452 R Jr RS2 iy il
7€ SBE it
1.3.2 mEhbemrimARAXE H-80C H1K
TR VKA (AT 1 B 25 0K, SR Trizol 542 B RNA™
[, JSBR HE R 20 DNA, 5% 55 i cDNA 55 — 4k,
20 WL 5z W A& 2 K FEF: RNA + 7K 10.5 pl, OligodT
(18) 2 pL,65CHI#A 5 min, E KA 2 min, 5 MA S
X RT buffer 4 pL, RT enzyme 1 pL, RNase-free 7K
0.5 pL, dNTP 2 pL, 42°C # & 80 min, 70°C Jill #&
15 min, #4E NCBI 2 7 () 3 K RNA J3 51, ff H
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Premier 5. 0 2415 1152 1) 24 6 %E 7 PCR ( quantitative
ral-time PCR, qRT-PCR) 51 (3 1) , FAEY HE = 58
B, il i th 4, LARIES |0 Re . LA cDNA 2
B, Tublinl N2, i 10 pL PCR A&
# :2%xRealStar Green Power Mixture (with ROX II) 5

ML@I%% 0.4 pl,cDNA 1 |J,L’7J( 3.2 uL, PCR I
TR :95°C FiZ8 1 10 min, 95°C 25 15 s, 60°C i K 60
s, 72°CZEf# 1. 5 min,40 MEH ., HFFENEE 3K, S
B ACH Y F LR AR 2

&1 qRT-PCR BERIEESI
Table 1 Target gene and sequence of qRT-PCR primers

L 2R EWEEIM(5'—3") TUESIM(5'—3")

Gene name Forward primer(5'—3") Reverse primer(5'—3")
Tublinl GTCAGTCTGGTGCTGGTAATAA TCTCAGCCTCCTTCCTTACA
AGPase TTCCTTCCACCAACCAAGATAG CACTATGGAGTGTTCCACAGAA
SS1I CAACAGGACCTACTTCAACAGA CTACCACTCCCACCATCATAAG
SSIII GTCACCTGTTCGTGTATCATCT CCACTCTCTTCCGATCTCTTTG
GBSSI CTTGCGTTTGCTGAGATGATAAA CAGAAGCTCCTAAGCCCAATAG
SBEI GCGAACATGTGTGGCTTATTAC TCTCGTCACTCTCCTCGATATT
SBEII CTCTGGATAGACCGTCAACATC AGGTACCCTTCTCCTCCTAATC

1.3.3 #Z#HEAR

1.3.3.1 BEh&ENE B DR U
M RO R, SR FH LA 51 A T 4% S R TR O
RRFE A E 3 W, WO, RIEA X IER &

il

VERY B R =R/ (0. 1x0. 01x0. 05x10°) x100% (1)

o, R A PARHE IR 2 _E SR ik I
1.3.3.2 HEHEEHSREIE PR DE B R
FH A SRUTRE L BB HY , FK 2 mg 8 R BE i TR AR
H A 0.5 mL 35% (e SRV, FIINE T , Fr kel o
VRGN 8 mL Z5I8K IR A A1 G5 EIR A FE
T B—BERIA 0. 5 mL 35% 2 F R A 8 mL 215 /K 5
25 XTI A3 S BORE A TR A FE AN A X 45600 WL T
2 AN I BRI A8 e £ T HR AR A 300wl Al
W .1 800 L ZE1R/K . IRAAT, 4351 F550 nmFil 618
nm AR O EEE , A 3 R, R AT
B R

EHETER & = (3.5-5. 1xR) /(10. 4xR-19.9) x
100% (2)

K, R=618 nm AL GEE(E/550 nm MOGEE
1H.
1.3.3.3 H/XBEEMIL ZHEEm S E = - HEEE
Wy s 1/ S REVE MY b = ELREVE A B i/ SO RETE M
H,
1.4 SitFE

K Microsoft Excel 2007 1 SAS V8. 0 G it#k 14

HATEAEAE BN GE T 70 AT, >R Duncan A THEAR Z
B ZHE LB (a=0.05) , R H Pearson 15717 AH KM
ST (a=0.05)

2 HBR5HH

2.1 EMER KBRS

ADP 7 %) §% £5 W R AL i ( AGPP) | & ¥y &5 WL i
(SSS.GBSS) W& 73 S IiE (SBE ) | € M3 25 43 3¢ il 25 I
W OGS AE T WA | [R)4F 98 WA E P UE 4 A
B, 2 AT A SR SO i R v 5 TE R
B O 15 PR sh K s NIRZE R B 2R E , 5%
EHZE ) AGPP | GBSS i ¥ - ¥ 3% B0 8 Mo oF- 1%
(MO1) >Hi I ZE4E (MO03) >4 AL ZE (M02) , M02 . M03
LSRR SSS 1E M4 B MO1 SF-34R E 77. 70%
F122.63%(P<0.05) ,1fii MO1 ,MO2 il MO3 Th4% 58 b
ZE(%) SBE T W2 25 . AT UL FE R TR o AR
B BT SR W A RN T AR A AGPP
GBSS Ik, 238 1 I SSS ik, Hor, A4t
XTI,
2.2 EMERXEBREERMBENREE

5 VEN o SO Bt il (1) 7 A6 ol 1) Ty g S £ 1 7 7
FEVEVITE R LA B i A A RRVE R, i3k 3
ALHL FE SR T i R v VE R B O B il K]
AHXT R IR B BAY) 2T E e WA R B 2R E,
A B H 2E v AGPase . SSIT, GBSSI  SBEI , SBEII %
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Table 2 Effects of mulching on ridge-furrow for harvesting rainwater on activity of starch synthesis key
enzyme at each period of tuber formation in rainfed potato /(U-g'~min™")
i b3 BTG Enzyme activity

Enzyme  Treatment s1 ) s3 sS4 S5 S6 -3 Average
AGPP MO1 8.41+0.23a 9. 58+0. 30a 1. 82+0. 46¢ 7.30+0. 46a 3.09+0. 08b 8.21+0. 46a 6.40+2.98a
M02 6. 18+0. 08b 1. 67+0. 15¢ 5.52+0.09b 4.21+0. 08b 0. 15+0. 02¢ 2.38+0. 09b 3.35+1.99b
MO03 1. 57+0. 08¢ 5.47+0. 05b 8.26+0. 08a 2.89+0. 15¢ 4. 00+0. 08a 1. 06+0. 02¢ 3.87+2.52b
SSS MO1 11.73+0. 15b 8.43+0. 15¢ 5.33+0. 13¢ 10. 33+0. 19b 7.50+0. 52¢ 11.07+0. 67b 9.06+3. 33¢
M02 12.88+0.24a  12.60+0. 14b  17.08+0.22a  27.58+0.42a  10.87+0.21b  15.63+0. 16a 16. 10+5. 68a
MO03 7.93+0. 16¢ 19.23+0.21a 9.33+0.87b 0. 33+0. 08¢ 18. 11+0.21a  11.71=x0. 16b 11. 11+6.98b
GBSS MO1 9. 89+0. 08a 11.34+0. 14a  13.16+0.37a  15.62+0.22a  10.57+0.29b 8. 82+0. 28a 11.54+2.27a
M02 0.33+0. 08¢ 6.63+0.21b 0.56+0. 02¢ 8. 17+0. 08b 5.55+0. 08¢ 1.17+0.07¢ 3.73+3. 24¢
MO03 3.69+0. 07b 4.95+0. 06¢ 3.73+0.07b 5.69+0. 08¢ 15.49+0. 16a  2.99+0. 11b 6.09+4. 42b
SBE MO1 11.38+0. 10b  11.83+0.03b  11.42+0.06a  12.08+0.05b  12.25+0.02a  11.33+0. 05b 11.71+0. 37a
M02 11.98+0.03b  11.06+0.01b  10.54+0.01b  10.35+0.02¢  11.53+0.03a  13. 15+0.02a 11.43+0.97a
MO03 14.79+0.0la  14.13+0.02a  11.55+0.0la  13.47+0.0la  10.67+0.02b  10.82+0. 03b 12.57+1. 67a

TE A F/NG PR R A BN 22 53 35 (P<0. 05) , TR,

Note; Different lowercase letters indicate significant difference among treatments at 0. 05 level. The same as following.

£33 ZHENESHERAMEEIRERELAZIHNPEN SN XBEEFRBXNREZENMN

Table 3 Effects of mulching on ridge-furrow for harvesting rainwater onrelative gene expression of starch synthesis key

enzyme at each period of tuber formation in rainfed potato

S 4h 3 LAY 15 Relative gene expression
Gene Treatment sl 2 s3 s4 ss 6 -4 Average
AGPase MOl 0.46x0.01b  18.77+3.16a 18.11+1.37b  37.2946.92a  7.94x3.29¢c  4.84=0.26h 14. 56212, 81a
MO2 1.35£0.09a  2.52+0.18b  4.75+0.23¢  2.36+0.31c  10.98+0.99h  7.60=0. 62a 4.92+3.51h
MO3 0.270.02c  0.99+0.06c  39.06+5.14a  25.33+2.24b  12.29+1.76a  1.63=0.20c 13.26+15. 08a
SSIT MOl 0.01£0.001b  0.54%0.15a  0.70+0.45a  1.21+£0.07a  0.30+0.07b  0.89+0.03a 0.61=0. 43a
MO2 0.26+0.02a  0.050.0lc  0.13+0.04b  0.19£0.0lc  0.71x0.07a  0.65+0.04h 0. 330. 26¢
MO3 0.03x0.01b  0.19£0.03b  0.62+0.13a  0.98+0.10b  0.32+0.05b 0. 56+0. 05c 0.45+0.33b
SSi MOl 0.01£0.002b  0.15+0.06b  0.15+0.06b  0.49+0.03a  0.15+0.0lb  0.91=0.26h 0.31=0. 33¢
MO2 0.470.03a  0.06x0.0lc  0.05£0.0lc  0.21%0.03b  0.38+0.12a  1.32x0. 16a 0.41+0. 45h
MO03 0.04+0.02b  2.06+1.40a  0.58+0.08a  0.49%0.08a  0.11+0.02b  0.82+0.06b 0. 68+0. 84a
GBSSI MO! 16.79+0.48a  174.94x29. 94a 217.5514.55a 136.08+6.03h 94.29+1.99b  73.730.88c  118.89+69. 03a
MO2 16.60=1. 172 84.91+3.02b  74.50+7.62¢  29.05+2.6lc 192.73+20.27a 123.1313.04b  86. 82+61. 44c
MO3 13.70£0.52b  19.98+5.88¢ 193.01x13.59b 190.07+10.57a 69.06+9.83¢ 159.02+21.39a  107.47+78. 94b
SBEI MO1 1.18+0.05c  41.31%6.92a  14.57+0.85b  40.68=5.51a  6.60+0.24b  1.48+0.23c 17.63+17. 86a
MO2 3.3240.59a  3.06£0.21b  6.780.37c  2.82+0.12¢  10.76x1.46a  11.00+0.81a 6. 283, 66¢
MO03 1.74+0.32b  3.27+1.45h  19.54=1.72a  15.49+0.38b  6.20+0.91b  2.30+0.48h 8.09+7. 16b
SBEII MO1 0.03x0.01b  0.37+0.08b  0.26£0.01b  1.69+0.18a  0.13+0.02b  0.76x0.07a 0.54+0. 58a
MO2 0.19£0.02a  0.11x0.05¢  0.15£0.02¢c  0.49+0.02b  0.29+0.08a  0.47=0.09h 0.28=0. 16¢
MO3 0.05+0.01b  0.62+0.06a  0.91x0.08a  0.56x0.05b  0.21x0.02a 0. 18x0. 06¢ 0.42+0.32b
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SEAAE XS 23k R B MO1>MO03>M02, M03 , M02
ThAA B 2L SSTIT FEPR AT e 1k 43 il 4 MO 215
119. 35% .32.26% ( P<0.05) , ] W, 7EHZEI il i 7o
B EWNE SRR ERKT 2IEDRE
AGPase SSII .GBSSI . SBEI SBEII $:H ik, LI 4l
WZEf J W W P T SSHT FER Rk, LUK

ENEECN .
2.3 EHER

et RBRE R R S RIS . a4 ]

AR TS Y B R R, PSR R TR | B
VER T B A B/ SCREVEN L i K N2 R B
RF,MO02 Eh 44 B UK BT Ry O i ELEE VE R B A
B/ SBE TE R EE 2 B MOl R TS 5.04% ., 17.57% .
27.81%, i MO3 43 5| # MO1 [& AKX 5.71% ., 42. 43% .
47.68% , UL, FEHRZEIE pad A v, 5 Hb I 2B FE A L,
SN S S T R E SR E AEm S
ELBEVE N P M AR TER

R4 ZHENBSRERAMEEDLEREIMASHIESH RREZ M

Table 4 Effects of mulching on ridge-furrow for harvesting rainwater on starch accumulation at

each period of tuber formation in rainfed potato

_ b3 HZEIE 1 Y] Tuberformation period
&4 Index

Treatment S1 s2 S3 S4 S5 S6 ¥ Average
MIER i MO1 9.74+2.32b  10.90+0.68a  14.24+2.18b  18.66+2.15a  18.85+1.67a  8.48+0.07b  13.48+4. 49ab
Total starch content/% 1) 14.96£1.57a  8.63£1.57h  16.9420. 142 18.95£0.10a  16.6551.23b  8.85:1.95b 14, 16+4.29a
MO3  7.93x0.44c  6.28+0.31c  10.01x0.24c  16.82+0.78b  11.48+0. 14c  23.73+1.47a 12.71%6.22b

B MO1 20.36+0.02a  6.18+1.74b  4.50+4.34b  10.38+1.58b  18.62+3.78b  15.7746.07a 12.63+6.82b
Amylose content/% MO2  5.23%0.07c  6.66x3.59h  15.45x1.96a 32.35x1.62a 21.61%8.20a  7.85+1.48h  14.85x10.49a
MO3  8.41x0.60b  9.061.62a  4.26+2.85h  6.23+2.93c  8.43x3.57c  7.21+2.44h  7.27+2.53c¢
/R MOL  0.256+0.0003a 0.066:0.019b 0.048+0.047b 0.116£0.019b 0.230+0.057a 0.190+0.086a 0. 1510. 090b
i’l‘ilzl"s"‘/ amylopectin. )1y 0,055£0.001c 0.072+0.041b 0. 183£0.027a 0.479+0.035a 0.283+0. 134a 0.085£0.017b 0.193+0. 163a
MO3  0.092:+0.007b 0.100£0.020a 0.045+0.031b 0.067+0.033¢ 0.093+0.042b 0.078+0.028h 0.079+0. 029¢

2.4 HEEXMDH

H ¢ 5 M1, SSS i 15 GBSSI FE N ik & 2
FAADC, 5 EHEEVER & i M L/ SCEEVE R LG 2 3 IE
A ; AGPase R R K3k i 5 SSIT . GBSSI SBEI } SBEII
FEN ek 5L W E E A SSIT RE N 635 H 5 GBSSI
SBEI J SBEII $:H 32 15 5 52 1 35 1E A1 5% ; GBSSI %&
Fik e 5 SBEI HEH 335 i &2 W 3 1FAH G SBET HE A
Tkt 5 SBEIN FER ik i 2t 1 3% IEAH OC ; LB UE M
i /SRR VE R L R IEAR G

3 e

it ZAF AR ZEN B AL A ) R T/
A FOR TR R BT Y
EE Y R b LSS S B RS WA SRR
A BRI BORIEYDE e
T3P AR R, COBCR AR TR X O B L, AN
FERW P B, 5 U AEVRA L, 2 I XUE

AT AT I 2 R M S A A B

LR BT R TE R A BB S22 SSIT AT SSIIT
Pl TR, ARWFSE N fERZEIE Bt e v, 55 g b T
FEAH LY, 28 V0 2 T 7 26 AR 35 W) B 4R 5 T RAAE S e
SSS 1% P S SSHIT e 3R ik 5, W] SSIIL J2& Al ¥ 1k v
KA B A E NG M 4y, X5 Lloyd 4P RN
Edwards 25 iBIF 9245 5250

FEVEVITERS A= B B G2 v, VM RO 58
PES IR R IR C R — HE&ZKE, RFFREY,
Bk SSS 1k 5 GBSST F [H 3 ik hE 5 i 3 67 AH OC A1,
AGPP (GBSS \SBE I P 5 4% SC B i 5L K FR ik 1t 3 0 i
FR M 3T B TS S VE R B RO Bl I T R 2
PR SEATEAb I8 2 B 5 SR PR SRR 1
Tk b R B AN U SIS,

ARHFFE R, AR DR B SSS TG Mk 5 A R
B/ SRR LA W IE ARG AGPase LR ik |
55 SSII .GBSSI .SBEI }% SBEII KN ik & % IF M
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Table 5 Correlation analysis between amylase activity, key enzyme gene expression and starch accumulation in rainfed potato

e
ekl R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 RI11 R12 R13
Index

R1 1. 000

R2 0. 067 1. 000

R3 0.214  -0.110 1. 000

R4 -0.137 -0.351 -0.238 1. 000

R5 0.298  -0.439 0. 362 0. 002 1. 000

R6 0.085  —0.449 0.284 0. 036 0.708*  1.000

R7 0. 043 0.212  -0.316 0.429 -0.067 0.233 1. 000

R8 -0.175 -0.569* 0.163  -0.133 0.685° 0.700" -0.050 1. 000

R9 0.403 -0.343 0. 426 0. 040 0.787* 0.605" -0.089 0.580"*  1.000

R10 0.416  -0.032 0.296 0. 090 0.716* 0.727*  0.359 0.268 0.617"  1.000

R11  -0.287 -0.033 0.044  -0.409 0.129 0.281 -0.261 0.312 0.115 0. 062 1. 000

R12  -0.005 0.515* 0.111 -0.344 -0.341 -0.220 -0.197 -0.344 -0.295 -0.081 0.285 1. 000
R13  -0.017 0.539* 0.106 -0.359 -0.323 -0.220 -0.201 -0.326 -0.286 -0.074 0.297 0.995* 1. 000

. FR B EAAE(P<0.05) ;R1~R13 43 53E% AGPP SSS . GBSS

i, ELEETE R A L SR ER L
Note :

\SBE 1, AGPase .SSII .SSIII .GBSSI .SBEI .SBEIT JEHAHX ik &, MUEMH &

* indicate significant correlation at 0. 05 level. R1-R13 represent AGPP, SSS, GBSS, SBE activity, AGPase, SSII, SSIll, GBSSI, SBEI, SBEII

relative gene expression, total starch content, amylose content and ratio of amylose to amylopectin, respectively.
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Effects of Mulching on Ridge-Furrow for Harvesting Rainwater on
Activity and Gene Expression of Starch Synthesis Key Enzyme
and Starch Accumulation of Rain-Fed Potato Tuber

SU Wang' HU Luhua® WANG Jian""

(! Academy of Agriculture and Forestry Sciences, Qinghai University/ Qinghai Academy of Agriculture and Forestry Sciences/State Key Laboratory of
Plateau Ecology and Agriculture, Qinghai University/Key Laboratory of Qinghai-Tibetan Plateau Biotechnology of Ministry of Education, Qinghai
University/Key Laboratory of Potato Breeding of Qinghai, Xining, Qinghai 810016; ? College of Ecological and Environmental Engineering,
Qinghai University, Xining, Qinghai 810016)

Abstract ; To investigate effect of mulching on ridge-furrow for harvesting rainwater on the activity and gene expression of
starch synthesis key enzyme and starch accumulation of rain-fed potato tuber during tuber formation, using Qingshu 9 as
experimental material, the cultivated patterns included whole plastic mulching on double ridges and single ridge
mulching with plastic film, the bare land flat sowing was set as control. The activity and gene expression of key enzymes
in starch synthesis and starch accumulation indexes were determined by Ultraviolet-Visible Spectrophotometer and
Fluorescence Quantitative PCR. The results showed that, compared with the control, under the whole plastic mulching
on double ridges and single ridge mulching with plastic film, the soluble starch synthase ( SSS) activity was increased
significantly by 77. 70% and 22. 63%, respectively, and SSIII gene expression was increased significantly by 32.26%
and 119. 35%, respectively. Meantime, the activity of ADP-glucose pyrophosphorylase ( AGPP) , granule-bound starch
synthase ( GBSS) and ADP-glucose pyrophosphorylase AGPase, soluble starch synthase SSII, granule-bound starch
synthase GBSSI, starch branching enzyme SBEI, and starch branching enzyme SBEII gene expression levels showed
significant decrease, but the activity of starch branching enzyme (SBE) was not affected during the whole process of
potato tuber formation. Compared with the control, the total starch content, amylase content and ratio of amylose to
amylopectin were increased significantly by 5.04%, 17.57% and 27. 81% under the whole plastic mulching on double
ridges, respectively, while the starch accumulation index was decreased significantly by single ridge mulching with
plastic film. SSS enzyme activity showed a significant negative correlation with GBSSI gene expression, and a significant
positive correlation with amylase content and amylose to amylopectin ratio. The other key enzyme activity showed no
significant correlation with the key enzyme gene expression and the starch accumulation index. The results are of great
significance for selecting production measures of potato with high quality starch in the eastern arid area of Qinghai
province.

Keywords : mulching on ridge-furrow for harvesting rainwater, rain-fed potato, starch synthesis key enzyme activity,

starch synthesis key enzyme gene expression, starch accumulation



