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Determination of Potato Planting Density Under Micro Ridge with Plastic
Cover and Side Planting Mode in Yinshan Area of Inner Mongolia
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Abstract: Micro ridge with plastic cover and side planting is a cultivation technique for dry land potato. In order to
determine the suitable planting density for Yinshan area of Inner Mongolia, and fully mine its yield potential and rainfall
use, the effects of different planting densities on Leaf Area Index (LAIl), biomass accumulation, and yield components
under micro ridge with plastic cover and side planting mode were studied using potato (Solanum tuberosum L.) 'Kexin 1'
as material. The results showed that at the density of 52 500 plants/ha, potato population LAl from tuber formation to
starch accumulation stage, plant dry matter accumulation and tuber yield were the highest. At this density, the water use
efficiency was up to 114 kg/mm - ha. Furthermore, based on yield-density regression equation, 55 476 plants/ha was
calculated as the optimal population density under micro ridge with plastic cover and side planting mode in Yinshan area
of Inner Mongolia.
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Table 1 Situation of soil physical and chemical properties in upper layer (0-20 cm) of test area

- UL (g/kg) 2R (g/ke) R (mg/kg) L (mg/kg) F 7 (gfem’)
)

! Organic matter Total nitrogen Available phosphorus Available potassium Soil bulk density
8.3 17.43 1.21 11.53 143.5 1.30
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Table 2 Influence of plant densities on potato biomass accumulation (g/plant)

wE Qb3 HH A R%EL(d) Days after emergence
Stage Treatment 15 30 45 60 75
A 7.84 ¢ 35.87b 81.07b 98.97 b
B 11.58 b 4521 a 90.82 a 111.01 a
Pz
C 13.17 a 48.34 a 9521 a 11534 a
Tuber
D 5.53d 2842 ¢ 64.98 ¢ 72.89 ¢
E 3.86e 2734 ¢ 52.90d 55.76 d
A 7.67 a 29.86 b 64.98 b 107.41b 121.84b
B 7.38 a 33.03 ab 73.03 a 115.73 a 132.04 a
XS
C 6.96 b 34.26a 75.16 a 119.04 a 134.60 a
Whole plant
D 6.03 ¢ 2595 ¢ 49.59 ¢ 81.82 ¢ 84.45 ¢
E 4.56 d 18.47d 45.08 ¢ 67.62d 66.20 d

T R AR R/NG 5 BB R 22535 0.05 K, Duncan LM% T 1A,

Note: Means in the same columns followed by different small letters are significantly different at 0.05 level of probability as tested by using Duncan's

method. The same below.
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Figure 1 Change in LAI as days after emergence increase under different planting densities
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Figure 2 Relationship between planting density and potato yield
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Table 3 Dry potato yield components in different population densities and water use efficiency

WE P kghm?) FImER (%)  BAREE (PR PRI (No)  BEFIHRE LEEUKEE RFIHECE (kg/mm-hm?)

. Marketable Tuber weight per plant ~ Tuber number (mm) (mm) WUE
Treatment  Yield (kg/ha) .
tuber percentage (g/plant) per plant Rainfall ASWS (kg/mm+ha)
A 17521d 60.28 ab 467.22 b 4.78 ab 226.20 3229b 66.58 d
B 25329 b 70.78 a 562.86 a 3.50¢ 226.20 33.15b 95.98 b
C 30290 a 62.98 ab 576.94 a 3.67 be 226.20 35.28 ab 113.84 a
D 26 125b 56.43 b 43542 b 4.61 abe 226.20 37.88 a 97.25b
E 22378 ¢ 52.27b 331.53 ¢ 4.86a 226.20 37.60 a 83.38 ¢

171 20.47%~74.02% ;25 Ab PR EL 5 SR i 2R R/ TR
ol AbFEB>C>A>D. E; MHRRgEZH ok

F, WMHELA. D, EK. DOKSFIHRCE A, EEFHTE TR N R SR Y T
LB C A WUE f5 K, &8 Hofh &b PR 5 17.08% ~  (IBFGERI, & B OREAR S B AT LGV EY) 7t )2 43
70.93%., WEEHERIGA, AT S0OR L AL KBS . FROW, T IR R e H
KRz B B KA BT RN bro THESZE )7 L il BRI 2R i IO B 2 38



.148 -

rhE DA B304, F3M, 2016

FIRG, — A FE MR IE AR = B RTHE™ F
FOB AR EZ ZFE R, Hit, JEwa0
LR N B A N N [ Y SN N T L E = e 2 S
T EE AR . ST A R 1 R b 1L X R
Tofr T 4% B (1) ey 7 BRAE % 24 60 000~67 500 #fe/hm?s
B 2E TS 25 A AR SRS 1 S S BB AU T R
FhAE AR & T Ol 48 555~56 730 Bi/hm?, A
FEERRY], RV REMAE PR, FhiE s
JEE PR IR R (K12), ARE RIS R A
AL, TE NS B L X3 B R 55 476 FR/hm,
ARIGALFR C BB AL N 52 500 8k/hm* 5 2 H2430T

UE— MEDIREARA: K AR, BiFs £
B, 38 YRR B AT B i s B R G2 (1)
811 T =Y e % o a1 ) B S I O =<
T, RFTF R R R BREREE ™. LA
WLAVE D) AR A KRS I FE AR, 27 B A 3
fitte ANWFFREE R R, FEAR LALH S 30~75 d4b
FECHYLAISR K, HAMFEA, B, CHEEAR LATWE/N
BOR/NFANELD . E(E 1), RRACHEL C A4 5 e 1 4E
Fe R BRI T FREE 2, X MOBA P RE AR 4R
N T IHE TR . AL, AR KR,
BT AR T E Y E B TR S S e
AN AEER C A ERZE T B RR 2R L i v (R
2), HEMWE DR RHAZ A SO AR
FEEAHDE, T H SR B UIFHE o

ACAE B A W R i 226.2 mm, & TR AR
R (200~300 mm) ,  [H 1038 2ok 123 56 Fr 5 1) e 1
BRERT IS . MR AR AE R, TR AR
T, RAMZEEBEMBER A, SR ER K FH
BOFEAT A 114 kg/mm - hm?,

[ & & X B ]

[ 1] B3 . GO ARG Xof 5 T B8 28 5T LRI TR 11 5
Wi [D]. PRI SOl A7, 2013.

[2] PARANRSERERGE. fELL g FE(2012) [M]. JEAL:
Fh Ol B At 2013.

[3] EFE G2, ki, 45 By 20 5 B AR 8 TR I
PRI [J]. FE THE 2012, 26(6): 336-340.

[4] s, SR, TAET 5. NN RERIEY I LI 7 e
FEFETEARIEHA (M), Jbs: fpE L AL, 2012.

[5] FHE, 568, AR, %, BRI RO FE A% = M+
HoK a2 (] o EAR 4R, 2013, 29(3): 147-152.

[ 61 Rockstrom J, Barron J, Fox P. Rain water management for
increased productivity among small-holder farmer drought prone
environments [J]. Physics and Chemistry of the Earth, 2002, 27:
949-959.

[7] EWR, g, R . = NS K BEIRI B T 434 1] 7K
LA, 2000, 14(1): 88-92.

[8] FEFUE. ATy 2O S R AR R O A K™ #20 [D]. 0
FEARR: NSE Al R, 2012.

[91 MK, Wi s, FER, 5. 1L 8 E R AR R PR
X Eh 4% 5 P - 3K RSN, K™ B (50 (], T 5 X AR
%, 2009, 27(1): 101-118.

[10] fRWeste, £ RUBr, FEGEE, . P05 X R Ak i Th4% 2
JEESURASE [J]. TR ST, 2008, 26(4): 88-93.

[11] 5K S0 SRR ARG A AR KR & ME R (D). 08
HIERE: SOl 2011,

[12]  Emfe, B, FBE, 45 Rl e 5 AR AU A AU
FHZRIEZI []. YEYI2- 4%, 2008, 34(4): 718-723.

[13] JEESIR, 2o, s, 45 R R I X 4 /N 22 i =2
FRRR T YRR AR R S5E 52m [J]. 79 % 4R,
2009, 35(1): 124-131.

[14] 30, B, e, 4 s SR RIS IR K L &
HNETASEM [J]. v AR =847, 2012, 28(22): 258-264.

[15]  BEaL L Frivete, ZoKopk, 45 NS B ILAEAE I IX T4 3™ it
WEITIAEL [J]. fEI2%AK, 2015(1): 109-113.

[16] il . 18 AR Jb s L DB T 44 28000 P A7 ol 1 5 % B i 1
5 [J]. A, 2005, 19(5): 276-278.

[17] BEFIF, BRERAR, 0 S0, 25 A [t E R85 138 X B4 7 1
FEM 7). FRE A4, 2010, 24(6): 360-363.

[18] FHR3C, FHARML, TLALIE, 45 A Ta) 2 X 4 /NFZ AR SR 3
LKL SEI [J]. MR, 1995, 21(4): 412-418.

[19] Wang Z L, Fu J M, He M R, et al. Planting density effects on
assimilation and partitioning of photosynthates during grain filling
in the late—sown wheat [J]. Photosynthetica, 1997, 33(2): 199-204.

[20] SKOKMH, MBI, ZEHENS . RiE 2 BT 24/ A2 C6-38/Py85-1 Mt
SEA RN R AP0 A B [0, FE9241, 2005,
31(4): 498-505.

[21] WoedE, ¥R, TR, % RFE =R/ NE ol AL
BT ()] 22350940, 2006, 26(3): 128-131.



