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Influence of different planting patterns on field microclimate effect and yield of

peanut ( Arachis hypogea L. )

SONG Wei, ZHAO Changxing, WANG Yuefu™, WANG Minglun, CHENG Xi, KANG Yujie
Shangdong Provincial Key Laboratory of Dryland Farming Techniques, College of Agronomy and Plant Protection, Qingdao Agricultural University, Qingdao
Shandong 266109, China

Abstract; Peanut (Arachis hypogaea L. ) is a high-value legume crop that has been grown successfully in China for many
years. China leads in production of peanuts, having a share of about 41.5% of overall world production, followed by India
(18.2% ) and the United States of America (6.8% ). Large scale production of peanut is concentrated in the major
geographic areas of the China: Shandong, Henan and Hebei Province. Higher yields could be in store for peanut farmers,
thanks to a new planting pattern designed by researchers, because spacing the plants in a uniform, staggered manner also
promotes thicker, faster-spreading canopies that help keep the soil bed cool, moist and better protected from erosion, and
moreover, improved weed control is another benefit. However, the actual optimum for any peanut will vary with variety,
climate, soil, weed pressure, and equipment in use and will need to be adapted for each farm through observation and
experiment. To address this issue, the influence of different planting patterns under a same density with 275, 000 plants/ha
on field microclimate effect and yield of peanut (Arachis hypogea L. cv. Huayu 22) were studied through a range of
different row configurations under a high-yielding field experiment in Shandong Province. The results showed that; widening
row spacing and wide-narrow row planting pattern were both beneficial to increase the field light transmittance, improve the
canopy air temperature and soil surface temperature, decrease the field relative humidity, improve the field CO,
concentration, raise the canopy apparent photosynthesis rate, and then increase pod yield. However, too large row spacing
would results in the waste of field environmental resources, which will lead to a waste of the area and of solar energy.
Higher production was obtained with the same plant density but arranged in wide-narrow rows compared to the other method
of planting. Thus, it suggested that the optimum planting pattern was the wide-narrow (55—35cm) row spacing in the field

cultivation. The information obtained in this study enabled important new insights into underlying mechanisms of row
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spacing-induced competition effects under a same population density on peanut growth and development. In practice, many
considerations go into selecting row spacing, for instance, planting the seed in twin rows rather than single rows increases
the distance between the crowns of the peanut plants and delays the spread of white mold from plant to plant. It should be
useful for improving crop models’ ability to predict crop response to row spacing more accurately and in a more functional
manner. However, there are many factors that can be altered in peanut production which can cut costs, but the grower
assumes certain risks depending on which and how many variables are changed. The improved understanding could highlight
avenues for effective crop improvement (e. g. ideal canopy development sub-traits) and crop management (e. g. diseases,

weed and water management ) .

Key Words: peanut; planting patterns; population; microclimate; yield
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Table 1 Plant-row configuration of each treatment

pag:t i 75 = 17HE/em BEEE/ em
Treatment Planting pattern Row spacing Plant spacing
1 RANT HoRL KATHE 60, /MTHE 40 7.2
2 R/NFT L KATHE 55, /MTHE 35 8.0
3 RANTHAL KATHE 50, /MTHE 30 8.8
4 SEAT AL 45 8.0
5 SFEAT HURL 40 9.0
6 AFATHORL 35 10.28
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Table 2 Effects of different planting pattern on canopy light transmittance of peanut

b FFAEJG REL Days at post-anthesis/d
Treatment 10 20 30 40 50 60
1 70.21a 60.35a 48.25a 25.67f 38.10d 43.36e
2 65.45¢ 46. 8¢ 30. 4¢ 31.28b 40.90¢ 45.62d
3 61.27d 42.95¢ 27.3f 29.49¢ 42.00b 49.51a
4 68.53b 57.36b 45.68b 31.02¢ 37.10e 43.67¢
5 60.57e 44.9d 29.98d 30.70d 42.00b 46.52¢
6 58.61f 40.38f 28.78e 34.00a 43.40a 48.82b

Frh Bl 3 YR F-IME ; Bl f5 /NS TR AL BT 5% /K 1122 55 3
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60 d A, f H A5 A0 1 Ab3E 2 FIAbFE 4 1k 3 0 e 2E 5 RIHALIHE 1 AL EE 4 7EA6AE AR F A H R RO
JUEE ACFR 3 AbFE 5 FNALEE 6 FERASA: T 0P R XA DG 2 AbEE 2 A T EDKE
2.2 ORI[EFPE 7 200 2 A AORE B AR RS

H2E 3 AT LUE H AR e 2 2 SR H AR B AR — 2, AbBE 1 FIALEE 4 R & RHE B 2 A
2 WAL 3 e 2 A AR B R A e . AR EE 2 (IR S R B AR A B T B IR AR B 1 RnAbEE 43R HL
TEAT BT R B 25 Sk 21 8 25K, 40 1230 .14 .30 B[] B, Ab B 2 19 5 J2 25 AU B A 454 o) ] B 3 v - Ah 3
3ALERS FIALEE 6, AbFE3 AbEES FNALEE 6 MRS RN, —H Z SR/, KA 1 b 4
BT A AR T 22 SR R T AL BE 3 Ab3E 5 FIAb3R 6 i T W& rE 22, b R 3l 3RA5 i A R4 5t
A B0 )R 2 SRR, AL 2 AT EKF,
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Table 3 Effects of different planting pattern on diurnal variation of canopy air temperature of peanut

L A TE] Time

Treatment 8:30 10:30 12:30 14:30 16:30 18:30
1 28.3ab 29.0a 31.0a 30.0a 31.0a 28.5a
2 27.9be 28.5ab 29.9h 29.2b 30.2be 28.2ab
3 27.5¢d 27.8¢d 28.9cd 28.5¢ 29.7cd 28. 0abe
4 28.5a 29.0a 30.6a 29.8a 30. 5ab 28.3abe
5 27.5¢d 28.2be 29.3¢ 28.7be 29.2de 27.8be
6 27.2d 27.6d 28.6d 28.2¢ 28.9e 27.5¢

FPEARITAENS 42 d ME R 3 WE R KFIIME ; Bl i/ NG TR 2R A B 59 /KF- b 122 5 1 35 4k

2.3 ARJ[EFHE TN Sem HuIE H AR LA

E L T LE 4SS em MR B AR LU A — S, 359 52 A Sl T i 5 218 R 0 AR b
PO E AR 14.30, R4 nTLIE I AR 1 LI 4 ARSI R B 2E IR 3 IR PR 5 em Hu iR
URZEE , B2 15 om HBIEAEAS NI BEMR T AL FE 1 FOkb3R 4 {H i FACFE 3 AbFE S Figb3H 6, kb FE 3 |
AhPES FIAbEE 6 FhA, IARPE6 95 em LR ERAK, 5340, N 18.30 B4 AL HY 5 em gk Lk H S5 i (E R AR A T
JEF ACFE 1 FNALEE4 195 om IR H H S S (6 FRAR A MR B S5, LR Ab B 2 Ab B 3 b P S FALHE 6 FEAIKIY
R BEH /N, FRWTAL 1 Ab38 4 FIAb3E 2 A b AT 22 K, TRV B R 25 KA R TR T L R

x4 FEMEFXIT Sem #iE H EREIRM/ C

Table 4 Effects of different planting pattern on diurnal variation of S5cm deep soil temperature in peanut field

L A H] Time
Treatment 8:30 10:30 12:30 1430 16:30 18:30
1 24.0ab 28.2a 29.5a 30.4a 29.0b 27.1a
2 23.8be 26.7¢ 28.5b 29.8b 28.5¢ 27.0a
3 23.5¢d 26.0d 27.8¢ 28.6d 28.0d 26.8a
4 24.2a 27.7b 29.3a 30.2a 29.5a 27.0a
5 23.5¢d 26.2d 27.8¢ 29.2¢ 28.0d 26.7a
6 23.2d 25.5¢ 27.2d 28.0e 27.5e 26.8a

FPHARITAESS 42 d MAE R 3 W R RFIIME ; Bl i/ NG TR 3R A 3] 59 kP b1 22 5 1 3 4k

2.4 AR[EFbRLTFO AR EE H ARk 5

N 5 P 0] k1 [ s 30 7 5 Ak L) PR B AR R .t e S TR Y &AL BRAE 1 d NI H TR X0
ARAE AR — 0, AR I W TR ) R0 i 2 R, v ] B R R 2R R G R AR [ SRR R
IKAFGIRE , ALFR 2 ] H# AL R 1 AL BE 4 fiY F E) 95 HA 2R AL A e (I K O, AL ER 3 AR T S FIALEE 6 (1)
FH 1000 B AR 2 e g AR P 2 IR AR B 1 RIAR B 4 = TALEE 3 ALBES FIAbFE 6, FAIALEE 1 FIAbEE 4 HH ]38 X
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Fig. 1 Effects of different planting pattern on diurnal variation

ALFR 3 R [R] CO, ¥ B e, HOR AL PR 5 AR PR 6 115
%, FEBHSERATIE AN /M7 AR 3R = 1 [B] A XU R
J1 A48T TR C S AVEFIRT CO, BTH AL, (I CO, ¥ B IR ZAR A B K b, A8 A T BEAOE A1 B R
AT,

of 5cm deep soil temperature in peanut field

x5 AEMEFAIBEREBTUHIE %
Table 5 Effects of different planting pattern on diurnal variation of field humidity of peanut

43 I H] Time
Treatment 8:30 10:30 12:30 14:30 16:30 18:30
1 90. 0b 80.2¢ 74.9¢ 78.5d 67.3¢ 81.5d
2 91.5ab 85.0b 77.6b 82.0be 71.2be 85. 0be
3 92.0ab 86.5a 80.0a 85.0a 74.1b 86. 4ab
4 90. 5b 80.7¢ 73.4¢ 80.0cd 69.3¢ 82.5¢d
5 92.0ab 86.3ab 79.4ab 83.9ab 75. 4ab 87.5a
6 92.5a 87.1a 81.2a 85.0a 78.0a 88.0a

TR ITAEIG 42 d MERY 3 WE IV Bl )s /NG PR A BN 5% K- B9 225 B35 1

x6 ARMEFAXNWIEERE CO,KEHZHAIFN/ (wmol/mol)

Table 6 Effects of different planting pattern on diurnal variation of CO, concentration in peanut field

Ab 3 i /E] Time

Treatment 8:30 10:30 12:30 1430 16:30 1830
1 372.48a 367.28a 362.35a 354.36a 358.28a 360.38a
2 369.51ab 366. 00ab 359.9ab 353.03ab 355.24bc 358. lab
3 368.78b 364.40b 358.92b 352.86b 354.87b 357.05b
4 370.70a 368.10a 361.2a 354.29a 356.34ab 359.4a
5 368.21b 363.02be 358.23b 352.13b 354.28b 355.7be
6 366.31b 362. 52bc 357.34b 351.73be 353. 46hc 356.2b

RPEAENITAEIG 42 d MR 3 WE R AFIE; BUE AY/NG FRERR AL B 59 /K B2 5 R 25 1k

2.6 A[EFpE T AT B A R AR 15

H13e 7 AT LUE ) BEAOL & BURTE RS 30—40 d A F R E (., AR 6 1EAET 20 d 2, BEMOL A R i
=, BIAESE 30 d ik B S, DU BFAOC A HOR G 2URIRRAIL, R R R AL 2, A3 3 R 5 FEAE)S 20 d 2
BT RO E A R AR FAN L 6, BI4E)G 30 d i8R E, LG BRAOL & Rt 2RI R %, A0FE 1 AbFE 4 A
LEHE 2 AR 3 AL BRITEAL )G 40 d AR E, FE)5 40 d Z AT, DLALEE 2 fdE 48 40 d 2 Ja WA Rre s
K, REAALEE 3 AbFE S FIALEE 6 FEALA A B BT RF AL A HOR IR H, (HS R R bl b 2 1
LB 4 5 AR5 B LA B R R &3 3 (R IO & s R Ik R A3 2 7R84 B W N 1 R
TR R RO AR
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F7 AEMEARNIIIEEBRE RS HRRT U/ (COyg-m>h)
Table 7 Effects of different planting pattern on canopy apparent photosynthesis rate of peanut

AbER FFAEJG KEL/d Days at post anthesis
Treatment 10 20 30 40 50 60
1 1.5¢ 2.9be 3.8¢ 4.4a 3.9a 2.6a
2 1.7b 3.0b 4.0b 4.6a 3.8ab 2.4b
3 1.9ab 3.2a 4.2a 3.7b 3.6bc 2.0d
4 1.6bc 2.8¢ 3.6d 4.5a 3.7b 2.2¢
5 1.8be 2.9be 4.1ab 3.8b 3.5hbe 1.7e
6 2.0a 3. 1ab 4.0b 3.5he 2.7d 1.6e

KB 3 WEE M Bi/5 e/ NG FRER A BE W 5% KF_ B 225 B

2.7 A[RFAE T 2O AR AL i B AR IR 3R A B T

H1% 8 AT LA A RCREC AR A AR LA SR ™ i 14 e e BRI T 9 SR8 i AR (AT o
TEARER 2 v AREE 1 FIARER 4 LU, AR PR T 5O R BUR 5  TARRE 2, SR R R T AR B 2 AR B
FORE AT E AR T AR 2 (AR B K, b3 KRR 5 AL 6 A RCRE TR
FAZE I ARFISER ) AR A TR B AR T T s R e B R K 3 A A BRI 22 5 A 2, R4
1 ANARER 4 (7= i AR T i (RT3 BB IR TR 9% JF AR T AEAE B i 4R . ALEE 3 BB 5
AL 6 th TATRE /N AR T 5K, SN P A AR AR B 2 RE4R i % A R R
MARAT 7

®8 FAREMEAXAMEETEREMHREZHZM

Table 8 Effects of different planting pattern on yield and its components of peanut

by S (/) - /(/k / (~H/g . e o
'l‘réifint f ﬁiﬁﬂi{ve( plocls/ X ﬂtﬁfiﬁl%ur(nhler & Hiif pid HE;I'{?%S:Cd ';ue{r;jzf:i %%ii/;i;i/hnﬁ )
per plant per kilogram weight weight
1 13.85ab 541.07b 256abe 179ab 75. 17abe 7103.32b
2 14.22a 526.15¢ 274a 199a 75.83a 7499. 82a
3 13.03be 551.73a 243¢ 182b 74.31cd 6554.79¢
4 13.67ab 540.02b 264ab 191a 75.33ab 7024.58b
5 12.72¢ 556.51a 249be 174ab 74.67bed 6342.74d
6 12.73¢ 557.32a 242¢ 180b 74.25d 6339.75d

SR 3 U BT BRI 001N R For A B 59% K 1B 0% 5 5t
3 itig

AR A ) SRS T AE eV RV A AS ) Bl 2 138 ok Th 4% SR AR S M O i), &85 SR 6 T 2 v o
J7 2 TR R R R BE AR 35 2% B A BG RMTHG R AN ) 28 B Ak 38 Ay P T FRUA J sl A A AL (BN & i T AR R
OB = g AR A BRI TR AR B , S RB IR I, s M B4 AR 7= ) 5 i R A B AR T A
FECE R, i ARRE A, B R AN RE RIS AR P i (B )% B N O TR Ay =X, T8 I B A &
Fa S0 25 S R, R BRI AR YR B IR B R I I, AR e 2S5 A B e A B T A PR N Re
58, [RVEE FE/INZE ZBVEF 9T 7 I SRR /M TR, AL T BRI 3206 2544, 08/ T 6 2k, A W s i 6 RE
HRMZG w7

LS B SRR BRI — AR B MEFR b AR Y e R AL RIVE R A o™ b BE 3 AR S I
AL 6 682 5 BE F BUAF TR AR, 5 e [ s, R 7 Ak B ) e 9 1R Rt B A AR X A1 . X AT RESR R O B 25 A,
IR 2 A A A e JE T 3 1 7 55 A BRI R s R e S A AR R | 2R s AR X AR, AT
EH) TR

http ; //www. ecologica. cn



7194 A E = 314

AR )22 P S A v B B AR b s M VR D A G B A P W D0 ) 4 U HOR B . Y T ER Hb AR 3
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