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Yield advantage and land utilization of oat and
potato strip intercropping system

PENG Liangbin', ZHOU Jie', MA Huaiying', ZANG Huadong', JIN Jiangang® . XUE Zhigiang?,
YANG Yadong'" , ZENG Zhaohai'

(1. College of Agronomy and Biotechnology. China Agricultural University, Beijing 100193, China;
2. Ecological Agriculture and Animal Husbandry Research Institute, Shanxi Agricultural University, Youyu 037200, China)

Abstract In order to investigate the impact of oat and potato strip intercropping on crop yields and land utilization rate
in the semi-arid northern China, a 3-year field experiment (2019-2021) was carried out in Youyu County, Shanxi
Province. The experiment contained 3 cropping systems, which were sole oat cropping, sole potato cropping and oat
and potato strip intercropping. The yield effect, land equivalent ratio (LER), and border row effect of intercropping
system were studied. The results showed that: Oat and potato strip intercropping had significant yield advantage and
the LERs were 1. 11, 1.07, and 1.17 in the three years, respectively. The grain yield of oat in intercropping border 1
row was significantly higher than that in other intercropping rows and sole row, which contributed approximate 35.6%
to 38. 1% of the total grain yield of intercropping system in 2019 — 2021. Furthermore, yield composition analysis
showed that the increased aboveground biomass, ear number and kernel number per ear were the determinants for the
increased grain yield of one row oat planting in intercropping border. On the contrary, the lower tuber yield per plant

and marketable yield per plant of potato in one row potato planting in intercropping border resulted in about 1.0% to
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26.2% decrease in potato yield of intercropping. In conclusion. the oat and potato strip intercropping increased LER

and had yield advantages. and the border row effect of oat was responsible for the strip intercropping yield advantage.

Keywords oat and potato intercropping; yield; land equivalent ratio; border row effect
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during oat and potato growing periods from 2019 to 2021
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F1 HFREELITMEETRZM EBEVERTEMH
Table 1  Above-ground biomass and yield components of oat in strip intercropping and sole cropping rows
i b F A/ - ,
X . 7 o HRL 5L TR /g
4E 45 Jib 3 17 (kg/hm®) A RUEE
Kernel number 1 000-kernel
Year Treatment Row Above-ground Ear number .
per ear weight
biomass
AR HAETT 8 2854302 b 57.043.5b  62.0&7.1b 27.4%0.5a
Sole Sole row
AT 18 325+2 722 a 69.6+8.1ab 86.0£8.4 a 27.5+£0.7 a
Border 1 row
2019 247 10 913+1 066 b 59.3+1.9b 62.3+3.9b 28.0F£1.0 a
] Border 2 row
Int i -
pereropping 3£ 12 353+1557 b 82.6+5.1a  70.6+3.9ab 27.140.6 a
Border 3 row
4 Fy 12 6001 348 b 74.6+8.3ab 64.6+7.0b 27.0£1.2 a
Border 4 row
AR HAETT 8 29622440 be 76.542.0a  65.1k3.1b  26.4F=1.4a
Sole Sole row
1 Fr 13 188£572 a 74.5+5.2 a 76.9+3.2 a 25.6+0.9 a
Border 1 row
9090 247 6 500+354 d 59.5+2.9b 78.6+2.3a 24.6+1.0a
] Border 2 row
Int i =
pereropping 3£ 7250228 cd  73.0t4.1a 72.3%4.5ab 24.5+1.3a
Border 3 row
4 FT 8 7354560 b 83.8+t1.9 a 63.2+3.1b 27.3+£0.7 a

Border 4 row
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AR kB 17 (kg/hm?) HRUTEEL
Kernel number 1 000-kernel
Year Treatment Row Above-ground Ear number
per ear weight
biomass
HAE BAETT 9 6231673 ¢ 60.7+4.1b  63.1+5.4a 28.9%0.4a
Sole Sole row
14T 24 28542 693 a 78.4%6.7 a 63.9+5.2 a 27.4+0.7 a
Border 1 row
2091 257 14 060529 b 60.0£5.9b 57.7+£3.4ab 28.0Ff1.2a
0
] Border 2 row
Intercropping
3 fT 10 425+854 be 50.8+£3.9b 46.1+4.6 b 27.9+t1.1a
Border 3 row
4 FT 11 31241 144 be 59.0£7.6b 55.7+t4.7ab 28.8£0.2 a
Border 4 row
U Year
ANOVA
17 KKXK *% ns ns
Row

R A AR NG F R R R AT 25 5 B3 (P<<0.05), * R P<<0.05; *x FsR P<<0.01; *xx /8 P<{0.001;ns FR2%

FARE, TR,

Note: Different lowercase letters in the same column indicate significant difference among rows (P<C0. 05).

* indicates

P<C0.05; *x% indicates P<Z0.01; %¥x indicates P<Z0.001. ns indicates no significant difference. The same below.
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Table 2 Yield components of potato in strip intercropping and sole cropping rows

s b g - PRRPET /g B R /g B R He 2R R FAOBR T i SR
Tuber yield Marketable Tuber numbers Commodity tuber
Year Treatment Row
per plant yield per plant per plant number per plant
AR HAEAT 1136.5+81.3 a 1113.1+87. 4 a 6.1+0.4 a 5.8+0.4 a
Sole Sole row
14T 718.8+81.8 b 648.8+75.1 b 5.0+0.3 a 4.840.3 a
2019 i) Border 1 row
Intercropping .
247 943.8495.2 ab 813.8+106.7 b 5.1+0.5 a 4,7£0.5 a
Border 2 row
R HAEST 1104.7£109.6 a 1063.34+107.2a 5.3£0.2 a 4.340.2 a
Sole Sole row
2020 W17 968.8465.5 a 873.8+81.1a 5.7+0.3 a 3.3+£0.3b
i) Border 1 row
Intercropping .
247 1184.74+139.8 a 1090.34+119.5 a 6.3+0.5 a 4,0£0.2 ab
Border 2 row
LA FLAEAT 870.8%51. 1 a 838.3+50.3 a 5.5£1.0a 4.5£0.7 a
Sole Sole row
2021 147 679.2+45.3 b 645.8+53.7b 4.1+1.1 a 3.3+0.8a
] Vg Border 1 row
Intercropping .
24T 712.5+52.4 b 705.8+49.1 ab 3.0£0.6 a 2.8+0.6 a
Border 2 row
A Ay xxx xx * xx
E-Yin Year
ANOVA i x s s N
Row

2021 AF 34 FHRE R, R T 4F B 1) it AT 03 8 Y 22
S, S BUE B ] 25 1820 B A IO RN 2R A
25, 3 AR IR 2 R R I A PR AR =l A
W TR AR B AT SR AR, 2019—
2021 4, 18] VE A5 2K A e A2 PR A ¥ i A 43 i) B
148.8%.298. 6 %1 139. 7% (P<C0. 05) ; A Ht 4%
BV AR B AR 48, 096,40, 5% 1 23. 0%
(P<C0.05), 3 4F Hp [a] 4 485 245 e 27 F 4 28 U Ak 5
A3 R 13.4%0.33. 7% (P<C0. 05) fil 1. 1% ;2019
F1 2020 4F , ] VR 25 H 48 5 B 28 55 20 i 0l R AR

16.6 %M1 4. 0%, 2021 4F, [A)/E#E 4 S 48 28 A
SRR AN 13. 0% (P<<0. 05),

3 i

3.1 HESOREFREAERETESZFUE
hE
SRR EE L )1 2R G0 v e 22 bR 7 3
A8 R S B — R R AR . N R Y
HOKRTE 22 5 0 8% B AR AR A R A = i 3
(LER>1.00), H BB AE (9™ B0, 1 5 42 B
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x3 HETFEBMAEFHEXES R

Table 3 Correlation analysis of yield components of oat

B Hiy b FB A A . TR L THE
Eizgan s R
Aboveground Kernel number 1 000-kernel
Item Yield Ear number
biomass per ear weight
fid1s 1.000
Yield
M bR A 0.880" 1. 000
Above-ground
biomass
A REE 0.056 0.077 1.000
Ear number
kL £ 0. 140 0.039 0.048" 1. 000
Kernel number per ear
TR 0. 250 0. 230 —0.290" —0.320" 1. 000

1 000-kernel weight

x4 DRIFFENREFHEXESH

Table 4 Correlation analysis of yield components of potato

bR RZEE BBk A E LIRYSEE ¥4 HABR T b 5

EiER o s _ . .
Tuber yield Marketable Tuber numbers ~ Commodity tuber
Item Yield
per plant yield per plant per plant number per plant
e 1.000
Yield
kK E 0.640" 1. 000
Tuber yield per plant
BARR T 0.670" 0.980" 1. 000
Marketable yield per plant
Bk PR 0.110 0.510" 0.420" 1. 000
Tuber numbers
per plant
ARRT A —0.086 0. 290 0.270 0.720" 1.000

Commodity tuber

number per plant

SRR IR AR PR R A AT A A R — . 3 I b, ol ORTEAE Oy e 09 I 4 b 24 8 A TR TR
F M b Y B Y >0, 50, R HEE LR EVE R Gh Horp 2019 4F 31 22 I + Hb 24 & = T 2020 Al 2021
() A 2SO B T T 44 2, 2 TR &R 48 b i 1 Ak AE, RN 2019 4F 6 H KRR T 2020 Fi
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Table 5 Economic benefits of oat and potato strip intercropping and sole crop
BRA/ B/ A/ L&
AENGy b B ., o, . ) . N
(JG/hm?*) (JG/hm?*) (Jt/hm*) CRIA /Bt A
Year Treatment
Total input Total income Net income Benefit (cost ratio)
e AR 2 575 9 058 ¢ 6 483 ¢ 3.51b
Sole oat
2010 TR AR 8 070 39 268 a 31 043 a 4.77 a
Sole potato
[t 5 400 21 528 b 16 128 b 3.98 b
Intercropping
ek Ak 3415 6 702 ¢ 3287 ¢ 1.96 b
Sole oat
2020 DR LN(S 12 725 34 746 a 22 021 a 2.73 a
Sole potato
[ 1 8 070 21173 b 13103 b 2.62 a
Intercropping
e HAE 3415 9124 ¢ 5709 ¢ 2.67 a
Sole oat
2021 I 4% 2 A 12 725 30 498 a 17 773 a 2.39 b
Sole potato
[ 1 8 070 21 755 13685 b 2.70 a
Intercropping
A A *% XX X%
Year
ﬁﬁﬁ’*ﬁ ﬂ‘fi xxx% *XX * %%
ANOVA Treatment
AEAR X b PR %% X% *%%

Year X Treatment

2021 A7 [Fl ] 17 1 i 3t 2 Ak T 28 R L R e A R R
7 T B 7K 23 i SRR I I S Y K o Bt 4 4
T FEORLR SR AR R T I BRIES . TR
i - M 24 B 2 <20, 50, R W] 8 AL W AR RS TR
T HAE Y RN R % w T IREAT AR . 48
AT IHE A 2308 B B4 S8 A PR T IS0 e . O 5 % S AEOARO
HIRE JIRRAR, 320080 i R B K3 IR R 8D
SE R

3 AELE i, BV T A% T S TR Oy B T fiE B
PR IR B 5 (B 2020 AR 2021 AR SAVE DAL B
PR IEAR T 2019 4, REJFHAE TIX 2 4F D45
R RSN 81, 0% Fl 84, 1%, ik T 2019 4EfY
94. 4% R BUAS LG 38 AT B A . T SRR A 22 TR R A8
R I A 2 BRIk, #ede 5 R
HORBIELR & T DR B 7 i DA S M2 B o 42 0%
IR ER O i AR 3 N1 W N A = R . - -
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VE B G 5 D A IRIE 3 AR
WA 54 5 160,23 610 F1 14 300 JC/hm? , 4F fr (]
H AR R 9 K 32, 3% .28, 7% A1 11. 2% , M
A7 55 o % A AR AR A 20 HL A R A AL
3.2 mESDHEHREEBITFFEHNN

07 S RS R B, TR R GE R AT RO S (]
ERA =R FERIE . o RIEDITIRH,
XFAE RGe s = B EEAEH . A5, mE R
G B W AT BRI R 1 AT M AT
Hr 7 i 2 e T At A AT R BVE AT, LR A 2 (R A
) F= Tk 35 %0 ~38% . ik i T 5 D44 R AE L
TATE T AL e (25 %) EE R FREND 147
T2 B AR A AT A AR AT A B A A KRB
REARICEE 2ot sa bt . 50 Ah. M2 BAT KGR R R W ke
fEAERIVESL 1 A7 h BB BE ™ G, FEAR R v] BB ) 4% 35
R DX ARE A S W AT 5 4% AR X B 22 K 4 N33 9 B U 3
WREN VAT HE AR H M EEREZ . [
i 1)1 28 45 v e 22 i+ b 24 2 HL 34 =>0. 50, R W [A]
YERG P e 4R T B o 3, J& B AR ™= i
FETTERE . GRS HE R R R
FJH R 2 — . Bedoussac 55 W 7% & ML & /N 5 i
o )78 6 BE BRI A7 7 B 8] R0 45 ) 22 5L 156
R Bk 78 0 A B 208 IR AR 3. AR i T
e IR ATVEY) , B B R IR FEAE ) | (AR 2 4t v ale
7 T By 8 BEAE AR U o A7 A B[] A 2 ) 2B 27 4%
B, Hih A7 M2 e & HE AT 34 ™ T e R DG
U RS, BRAb ARG A e T S R
WK B VE R BIF9 & 3 , 8] 4 3047 1) JHE 22 T 1 7% i
RS FEM SR S R AR e 1 B
IX R W] [E] A 0 A7 M8 22 358 e I G AR I SO & R
IOATHER: KPR B B R A
o VR B AT B b 2 BB e O G RE I Rk
TV s M2 5 4% B R R b o4 2
77 ER T O T 1 A B R R A B AT
By A INAT Y A O G R 3 AR L T U
He A Ab T 2R A, S fo 0 1 B GR B B R (E L AT DS
7 S A e ) TR 22 B 3 e A D ) 4
BIhb T A K75 K KA B, A2 K 53 36 4, AR
1 AT R T % B A7 e 27 AR R 52 ) L AR R 45 B R
J R Bt R A ) S BT MR AT S R
IR, ABEgE b VR 2 471 SR Tl
VAT HSAEfF 2R AR R AER %D 2 17
%) h A% B A7 e A2 I Wi LK 4 3 4 10 52 T 40N L BE 4

Fr 5 PVEAT M 19 7= KT
3.3 mESDHRETREELTFEHNRESE
AR, M AE 1 AT W AR
Yo 2 m TERAEAT R EIED 1 AT R & b T8
JA R RS, BN e 55 A R THCE R AR
A E Az s T4 1 AT R R R R
2021 A, [ FE R 1 AT R M2 A AR B 2 i TR E
11, BEFEP R 14T AR B 20 IR K oy
FEO IR AR T Ay BER AR B BUE 2 AU
HET R R Y Wang 05 BF 5T 45 R BOR
]V 377 23 5% i) T oK A6 RE R AR L 4 1 i A7
FLRE#2 = B KB AR B, A BF5E . 2019 1 2020 4F
B TRIVE I 1 47 0 788 22 FEORL B0 18 38 & T /B AT, Al
AEJE B T RIMEIL 1 47 A e 22 B i e Re B m 1
TR, HE T B T RIVE 3D 1 AT Y S kR A
T A R BALYE (Y HE 2 Ty T 25 O I 3 L S AR R T
Ve P R e M R 7, Z e 1 friled
V14 S 1 FH LA B TR % K o R 3% 00 28 1 5 40
VR 147 0 4% S B i R o B vl g Az it i
WAL R 55 » PR B0 T AR 1 AT S B AR
B 25 H ORI AR O S Y AR T AT AL
2 AT Y B B A7 HE A G W R R 55, b ) 3 4 R )
A S MR A £ 7 5 e S L 7 T i
FVEAT— 2, R — 2 7 A TR

4 #& g

A A5 R AR e A 5 % 2 AR () AR
N A 7 o o 35 30 5 4% 5 0 N IR R
FE L3 AR LY i H 3 O 1120 i 1 AT
A SR TR B o e ] A7 3 A2 7 i R v O AR A Ji
S 1 AT AL KR A O E] A 5 A T KR 2
37,400 1T AT Y B R T bR B 2 E I R 1R AR
TR B AR EEZ N . &5 BTk, 5 AR
22 TP Eh % SR 1L L e 2 5 T % SR Il A 48 5
HAT W7 Lo MR R RRR E 28 B AR 4
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