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i E AMRENOBFRHHZESHHLI T S HREAZFMR ABARK . FEALIMARETOZ A,
A RELSHILEBHL]L T ARBMH,EE 4.5 5.,6.0 7,7.5 5,9.0 FA 10.5 R /hm® & 5 M A&
FHEWMREAE EREAN . EEMFMTENRS RAZTEREPNEKESE N M. 22 AR . FHMAH . 24
REH ERSRE . THR EFFH . TR ETLERERSTZLEFTHR., AT 244G, EHRRG T
AP 6.0 F X /hm? LBAKRFFEIRAM, 5 4.5 7] /hm? 483,6.0 7 R /hm® BAKAFF L FRFH 14.64%,
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Effect of planting density on the development characters and
yield of Shucaihua 1 colored peanut in Western Sichuan Plain

LI Shuang, HOU Rui, ZHANG Xiaojun, ZHANG Xiaohong,
LIU xing, YUE Fuliang, LI Wenjun, XIE Dehua, LI Ying, ZHANG Xiangqgiong*

(Industrial Crops Research Institute, Sichuan Academy of Agricultural Sciences, Chengdu 610300, China)

Abstract  To study the effects of planting density on the stem characters, reproductive growth, yield and components
of Shucaihua 1 colored peanut in Western Sichuan Plain, a field plot experiment of five planting density treatments
(4.5%x10,6.0% 10%,7.5% 10,9.0 x 10* and 10.5 x 10" hole/hm?) was conducted. The results showed that: With
the increase of planting density, the main stem length and lateral branch length increased significantly. The stem
diameter, stem diameter coefficient, pod number, pod weight, needle number, economic coefficient, 100-pod weight,
100-seed weight and yield decreased significantly. The group yield increased first and then decreased. At the group yield of
planting density 6.0 x 10 hole/hm? reached the maximum, compared with that of plant density 4.5 x 10* hole/hm? , increased
by 14. 64% . Correlation analysis showed that the planting density of Shucaihua 1 colored peanut was positively
correlated with the main stem length and negatively correlated with other main indicators of stem traits and yield. It was
concluded that the planting density was one of the most important factors influence the characteristics, reproductive
growth and yield of colored peanut. Appropriate planting density could significantly increase the group yield and
economic coefficient of colored peanut, and finally improve its yield and economic benefit.

Keywords Shucaihua 1; colored peanuts; planting density; stem traits; reproductive growth; Yield; Sichuan Western

Plain
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Fig. 1 Precipitation, average temperature and average temperature difference between day and night in

every 5 days from April to August during the growth season of peanut of 2017 in Qingbaijiang test area
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I E MHIRBIZ R EHEAL 1S AR
ML “ERAL 157 B e AR R B A AR
G MR BT T b R RS 2R . R B N K B
HMLIXH 3,185 m JFR L i 7 m, Al 0. 6 m,
— 4 AT ATEE 0.4 m,/NX I 13 m*, JE 3 IR
IS /NX, 5 ANBEM 4.5 J7,6.0 J1,
7.573,9.0 J7M10.5 J77¢/hm*, 2 RL/5C, & PR
Ft A HLAE 104 kg/hm?, & (N) 90 kg/hm*, #
(P,0O;) 120 kg/hm*, #(K,0) 150 kg/hm® FI1ZE$#
BEAUE 90 kg/hm*, 2017 4F 4 H 2 H#E#h, 8 H 31
H Ok ok 35 48 31 5 2k 4% TR 11 2 0 F8 A ) R B
HEAT .
1.3 MEIEHR KN E F %
1.3.1 ZEAFHIK

TRUCHT 3 d FERA/NX g R A /N XA
PR 12 BRAE A AR bR I 6 32 25K B R K B Ay
g, AU hs R ORI & £ 22X R IR AR
B ZMRB=2H/ kR <100 %,
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IRE BRI 3 NREATEN T )5 3 d FfTE N %
e, DU R A A IR AR R R R
SRR = R R <100 %0 s R =T R
i/ H R E X100%,
1.3.4 HEHH

% Microsoft Excel 2007 #4748 48 i1 S &b
B, DPS 7.5 B 347 b5 of 22 M b 3 M 22 R o s
¥ F Microsoft Excel 2007 } Graph Pad Prism 5. 0
L R

2 HREHSW

2.1 MEEEXMEEEFEROIZME

ME 1AL MEREL 1572
W TR, A 2R R O A K A R A
M7 5 25 ELAR L ZEHL 2 30000 B 5 % B T v 4 0l /)N o 2
AR A 2R R B L 225 AR R ZE R R A
YA B 2 S I (P <20, 05) . i %t 40 A B I A 0 2
PERZMR . 10.5 J75C/hm® 9 35 25K 8 R A K % 4
B 4.5 J77¢/hm® 3 m 63. 342 F1 50. 21 %, 1
10.5 J5 7¢/hm* f) 3 25 B 4% K25 M & 500 9
4.5 T390/ hm? FEAK 27. 45 % A1 57.58 % . H1 AT %01
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Table 1 Stem traits of peanut under different planting densities 3 days before picking
e % B/ FEKE/cm A7 4 BE / cm FZEHAE/mm B AR/
(H9¢/hm?) Main Lateral branch Main stem Branch Stem diameter
Plant density stemlength length diameter number coefficient
4.50 74.0243.87 a 87.454+4.91 a 7.25+0.64 a 6.66+0.40 a 0.99+0.13 a
6. 00 81.21+4.12 b 93.37+2.61b 7.534+1.04 a 6.3240.37 a 0.9940.22 a
7.50 96.114+5.83 ¢ 107.02%7.85 ¢ 6.27+0.56 ab 6.50+0.46 a 0.68£0.15 b
9.00 110.26+£4.95d 118.77%6.19d 5.184+0.59 b 6.41%0.61 a 0.4740.07 be
10. 50 120.964+4.43 d 131.36+4.97 d 5.26+0.40 b 6.55+0.69 a 0.4240.04 ¢
FARR/NG FHEERIRTE 0. 05 K2R B . ZXHLRB =251/ X100% .,
Note: Different lowercase letters indicate significant differences at 5% level. Stem diameter coefficient = Stem diameter /

Plant height X 100%.
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M 2 A BEE AV B R T B 1 S
ZRAGE B FA R L SR R R A R T R (P<<
0.05), 1M & fif H A A Ak, 10, 5 7 7/ hm’

P14 B e R S 00 R B AR B SR I B 4L 5 T 90/ hm?
TR 50. 02% 1 52. 27% ., R RZB N EU B,
10. 577 7¢/hm” tb 4.5 J5 98/ hm® W45 REBFEIL T
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Table 2 The economic coefficient analysis of peanut in different planting densities on the day of picking

Tl 2 B/ (J7 ¢/ hm®) BRI SR PR R/ g M/ g B R
Plant density Pod number Pod weight Total fresh weight  Economic coefficient
4. 50 23.83+4.36a 63.08%£11.02a 373.70%74.35 a 17.11£2.35 a
6. 00 23.1744.26 a 60.6749.58 a 350.83+£82.59 a 17.6442.14 a
7.50 17.0043.22 b 44.04+9.66 b 347.77+£41.67 a 12.59+1.79 b
9.00 15.1742.48 bc  35.16+7. 24 be 321.47+69.09 a 11.1742.15 be
10. 50 10.8342.14 ¢ 29.12£6.70 ¢ 344, 88+61.65 a 8.434+1.20 ¢

TE AN /NG FRERIRTE 0. 05 KT 22 57 B3

LRUF R B = BRGESR R/ BETE X100%5 .

Note: Different lowercase letters indicate significant differences at 5% level. Ratio of reproductive growth =Pod weight

/ Total fresh weight X 100%.
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(a) The total pod numbers, full fruit numbers and total needles numbers of colored peanuts with different densities;

(b) The full fruit ratio and effective needle ratio of colored peanuts with different densities
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Fig.2 The contact of needle
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RYEA B MEAR L (P<<0. 05), FH 10,5 775/ hm’
MEREME TSN 4.5 7770/ hm? FFES. 41%

11. 08%% EFE B 2 P2 5,105 ¢/ hm’ 19 bk =i
H 4.5 J79¢/hm® TFR& 52.08% , 35 5 i 2%,
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Table 3 The yield and yield components of colored peanut in different densitiesat 3 days after drying
b 2% B/ HRE/g HIHE/g AR/ % R 1/ bk at/ kg
(J77%/hm*) 100-pod 100-seed 100-seed (kg/hm?) 100-seed
Plant density weight weight weight 100-seed weight weight
4.50 209.60%5.99 a 54.104+2.74 a 63.6542.14 a 3595.88477.23 b 39.13+6.15 a
6. 00 203.58=+6.10 ab 53.78+2.30 a 64.7742.09 a 4122.16+45.49 a 38.1346.21 a
7.50 197.734+9.16 ab 52.23+2.94 ab 64.3942.13 a 4040, 17+£48. 46 a 25.294+4.71b
9.00 200.13£5.31 b 50.6342.53 ab 64.6241.25 a 3726.12433.06 b 21.69+4.85 b
10. 50 191.98+5.93 b 48.11+1.89 b 64.6542.06 a 3577.324+42.49 b 16.69+5.14 b

TE A R/NG FRERRAE 0. 05 /K285 3 IR = IR/ /i 2R X100 %,

Note: Different lowercase letters indicate significant differences at 5% level. Kernel rate=100-pod-seed weight / 100-pod weight X 100 %.
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Fig. 3 Yield trend of colored peanut in different densities SRS, SRR B A R 2R K R AL,
x4 HEEREMETE EFERFEREFEKNEXRH
Table 4 The correlation coefficient of color peanut planting density, stem drying characters, yield and reproductive growth
PEAR Trai
PEAR Trait - - PR Treit : :
x 1. 00
T, 0.99* 1. 00

—0.99" 1. 00
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FAED
FEBR Trait Mk Trait
) s x5 z x5 x5 x7 xg e i
X —0.99" —0.99" 1.00™ 1. 00
X5 —0.87" —0.93" 0.95" 0.93" 1. 00
Zs —0.98" —0.99™ 0.97" 0.98" 0.89" 1. 00
x7 —0.72 —0.68 0.59 0. 64 0. 37 0.74 1. 00
Xy —0.96" —0.98" 0.96" 0.98" 0.91" 1.00™ 0. 70 1. 00
Xy —0.93" —0.89" 0.85" 0.88" 0. 66 0.93" 0.91" 0.89" 1. 00
Z1o —0.97" —0.97" 0.97" 0.99" 0.89" 0.99™ 0. 69 0.99™ 0.91" 1. 00

oy B e EERKE sy, B2EM 20 B R B s BT A8 e o BARREE SRB 27 o A B s s, RTF BB oo 1 5 0005 FRLBR T
B,ox Hl oo« AR FEA A B3 (P<C0. 05) ARk W3 (P<<0.01),

Note:x; » Density;xz . Stem length;xs, Stem diameter;zy, Stem diameter coefficient;x;, Needle number;xs, Pod number;x;, Effective

ratio of needle;xs » Economic coefficient;xg, 100-pod weight;xio . Grain yield per plant. * and * * denote significant correlation at

(P<C0.05) and (P<C0.01) levels, respectively.

LR A AT AR AR 4 [ A5 MU R R A R
A A TR ST R W (A A
e 22 B A7 55 R ol A 4 R 22 S, 4 357 3 A6 A R B
FARFRE = AT ™ 55 W 2 R AL A R R A R
REHENE . FERR O AR BRSSP
MERIR S L D 4G B2 MRmiE. &R
R E TNV X8R 1 5" 2R AL
(R 1 B R T ROR A 2% AT A 5 ik — 2B iR
A 2B I PR T S R B I S A
3.1 MEEEN“BREEI S SEHEEEZFER

sEA

Tl 205 6 A6 A B ZE AT PR R R . B
A BIFFEAE S L bR 2 R S 3 AR A ) 2 R R b
R SR KR o 7E — i Y PR P B A 2 1Y
T, A6 A 0 2 25 v RV A R A S Bt T A 3] —
SEREZ R AR AR Bl AR AR
TR 25 S 5 0 A 5T B AR — B, B R A o R RS, A
RTE S R IR B U 5 5OLIRE = ZEFF AR
A ZE R R B AR, A DG A BT R A A
WEECEEAA SR ZEF R Z N 2 R
FHMEAM G, H R*=0. 90,

3.2 MEZEMNERELIS”
op-A1|

AR UE W “ R AL 1 57 2R A6 A Fhor 2 B 1
o AN TR TR R A 2 R SR S BSC Re L RE AR 1 f

HREEEEK

HRR LRI A S A B B EE R
DRI I 2 R 0 2B 2R B bR 22 B AR B0 BT
TR BRibzAb s E KB 1 5 2R
AR A IR B S A AR AR 18] A S O N
X AR N N R RAE 1 57 2R AL T B
SRR Z AN I R A O A R — R T
3.3 MEZEM‘BXEIS"SRELETERR

¥ R B 2 B R 0

ol AL J3E 09 o 2 4R A R R A A T O
AN SRR AR ELRE SR B T AR A B AR
WADFSE LS SR B 3 R BT, JCie R S i 2 2R
SR/ 2 VR S BCR AR IR BT
ok W 22 2 S0 S DR PR AR ) R TR A i B O
ETHE T R & ik 32 RO TE A W] Y B A%
PER o SRR ™ i 10 A2 A 5 R E A A A RO [
PrEc, AU R A A A KA TR R,
oI S ZE AT PR T BB SR AR 20K L J2 Bk
7 SRR A i A 7 R R A R A U
FRIBE AR o I 2 1A RO R R OF R R A B 3 e
A o A E BRI I

S X3k References

(1] TERE, FHF U, skE, XU . sk A5, i, M. 2R
AN ) 25 B2 6 AR AR ™ B T TR 52 e [T, 0 g Al B 2
2015, 44(12) . 42-44
Zhang X W, Tang F S,Zhang J, LiuJ, Zhang Z X, Xu J, Miao
L J. Effect of ridge tillage planting density on the yield and



%12 A PR X ERAL 1 57 2R AL R T MR T 3= 05 37
quality of peanut[J]. Journal of Henan Agricultural number of grain on the photosynthesis day of peanut [J].

(2]

(3]

[4]

(6]

[7]

(8]

9]

Sciences 2015, 44(12); 42-44(in Chinese)

MhAs . mERsm. RSz, PR, T4, KA. RO EAA
NEOK SR AL A 7=t B s g [ ], B4 “# 4T, 2015.44(2) : 39-43
Qu J,Gao J Q,Cheng L., Pang J X, Ding H, Zhang Z M. The
effects of density and nitrogen levels on the peanut yield[]J].
Journal of Peanut Science, 2015,44(2): 39-43(in Chinese)
R AER, RFP. RE IR B X SR G A
Kt By s L], eg gl B4, 2012, 41(12): 56-58
Wang J Q. Bai B M., Liu S P. Effects of sowing date and
density on yield and quality of color peanut [J]. Journal of
Henan Agricultural Science, 2012, 41 (12). 56-58 (in
Chinese)

PRI, R0, SRAEFT, AR, W, BHE, TRE AR
V3 BORDRG BE AR A SR A R R AT s e L. b AR AR
W24 . 2016, 24(7) . 893-901

Liang X Y,Guo F,Zhang J L,Li L, Meng ] J, Li X G, Wan S
B. Effects of single-seed sowing at different densities on
nutrientuptake and distribution in peanut[ J]. Chinese Journal
of Eco-Agriculture, 2016, 24(7): 893-901(in Chinese)
KBS, R, R S, T, £, BERE. f
8 AN A O SO0 SR AR AR A KR 7 R B R S
(7). shELESRIFR, 2016, 24(10): 1328-1338

Zhang Z M,Dai L X,CiD W, YangJ S, Ding H, Qin F F, Mu
G J. Effects of planting density and sowing method on growth,
development,yield and quality of peanut in saline alkali land
[J]. Chinese Journal of Eco-Agriculture, 2016, 24 (10),
1328-1338(in Chinese)

BEAR B . R [R) iR 2 AR A AR R R ]
2], 2002, 31(3): 33-35

Ge Z W, Yang L Y. Influence of different planting density on
growth, development and yield in peanut [J], Journal of
Peanut Science, 2002, 31(3): 33-35(in Chinese)

MZER, #hE, EHE. #E%E, FRR. AR%E - GE &
XFFAE 9 S AR R R 2R p [T ], &gl B,
2016, 44(18) . 26-27

Liu ] M,Sun Y,Wang S Q, Xie J X, Ji G M. Effects of different
density, fertilization amount on yield and agronomic traits of taihua
9 peanut [ J]. Jowrnal of Anhui Agricultral Science, 2016, 44
(18): 26-27(in Chinese)

K. B8R, T, EAMW, BIKR. AR R XA
BB SR M) IR AR, 2010, 1(10) ¢ 52-54
Zhang J.Wang M L.Yu S, Wang Y F. Zhao C X. Effects of
planting density on light transmittance of peanut population
[J]. Shandong AgriculturalSciences s 2010,1 (10): 52-54(in
Chinese)

RUKIR. ORTRIRR IR B 7 R B0 26 28 A B As kg [T .
TP E R, 2017, 15(12) : 4759-4764

Zhu B B, The influence of different plant distance and the

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Molecular Plant Breeding ., 2017, 15 (12). 4759-4764 (in
Chinese)

O BN EHE. WX E BB AAEAOCS R R i
BIREm )], AR . 2011, 27(9): 320-323

Gao F, Zai Z X, Wang M L. Effects of plant density on
photosynthetic characteristics and yield in summer-planting
peanut [J]. Chinese Agricultural Science Bulletin, 2011, 27
(9):320-323(in Chinese).

£, SR/, EAE R, IK/ANEL, 230y, X7, SKkA
WO RREAEAR R E SRR BT [T] R R E R,
2017, 22(5): 32-38

Fu C,Zhang X J,Yue F L., Hou R, Zhang X H, Li W J, Liu
X, Zhang X Q. Nutrition and quality analysis of special new
peanut varieties [ J ]. Jowrnal of China Agricultural
University, 2017, 22(5): 32-38(in Chinese)

JRBLE, RTE, X, EHE, S, ZFEAR S E AT
R SEEREEL] ERPGE, 2014, 28(2): 145-148
Zhang Y X, Song Y, Liu D W, Wang J G, Lu S, Li L.
Fertilier supply on growth and yield of colour peanut cultivar
[J]. Crop Research , 2014, 28(2); 145-148(in Chinese)
B, BN, B, R, RS, BRI LI RG
TEA M RN RO R IE A7 P B i B R IE HAR LT, TRl
Fl2:, 2006,1(6): 86-88

GuK J,Yang S J,Li B, Huang Y L., Zhang H G, Li Z M.
The characteristics of new varieties of peanut (series) and
LJ
Agricultural Science, 2006,1(6): 86-88(in Chinese)
VR, B0 e, B U SRIEIL. 6 Fh i 2R (0 48 2E Rl LR
WL, GRUAR B, 2009, 37(26); 12473-12474

Yu B, Gu K J, Yang S J, Zhang H G.

their matching cultivation techniques Jiangsu

Comparative
experimenton 6 colorful fresh-eating peanut varieties [ J].
Journal of Anhui Agricultural Science, 2009, 37 (26):
12473-12474(in Chinese)

Cheng J C,Kan L S, Chen J T, Chen L G, Lu H C, Lin S
M, Wang S H, Yang K H, Y R. Detection of cyanidin in
different-colored peanut testae and identification of peanut
cyanidin 3-sambubioside [J]. Journal of Agricultural and
Food Chemistry, 2009, 57(19): 8805-8811(in Chinese)
INEFPE S W, KR, PhEESR ., WAEAE, TKAE. RIS, B
K. HOLEF R OFELE R ORIIRMELT] EESR,
2015, 44(2): 1-6

Sun Q Z,Gao B,Liu C, Sun L Q, Gu X H, Zhang Q, Cui S
S, Li X D. Regulation of color formation and pigment
deposition in skin development process of colored peanut
cultivar[J]. Journalof Peanut Science , 2015, 44(2) ; 1-6(in
Chinese)

VAT, RO AR A A BRI L B T R R R R DR 2%
SWFFELD]. # % AR R K, 2015,



38

hoE kR R R R

2018 4F 5% 23 %

(18]

[19]

Sun Q C. Study on the physiological characteristics of colored

peanut, the yield quality and the differentiation of
pigmentation[ D]. Taian: Shandong Agricultural University,
2015(in Chinese)
Chukwumah Y, Lloyd T. Walker, Martha V. Peanut skin
color; A biomarker for total polyphenolic content and
antioxidative capacities of peanut cultivars [J]. International
Journal of Molecular Sciences, 2009, 10(11) . 4941-4952
MaY Y., William L, Kerr W L, George A. Cavender,
Ruthann B, Swanson, James L. Hargrove, Ronald B. P.
Effect of peanut skin incorporation on the color, texture and
total phenolics content of peanut butters[J]. Journal of

Food Process Engineering , 2013, 36(3): 316-328

[20]

[21]

[22]

Hong Y B, Lin K Y, Zhou G Y, Li S X, Li Y, Liang X Q.
Genetic linkage analysis of SSR markers and the gene for dark
purple testa color in peanut (Arachis hypogaea 1.) []].
Chinese Journal of Oil Crop Sciences, 2007,29(1): 35-38
Knauft D A, Branch W D, Gorbet D W. Two dominant
genes for white testa color in peanut [ J]. Journal of
Heredity, 1991, 82(1):73-76

Wan L, Li B, Manish K. Pandey, Wu Y S, Lei Y, Yan L
Y, Dai X F, Jiang H F, Zhang J C, Wei G, Rajeev K.
Varshney, Liao B'S. Transcriptome analysis of a new peanut
seed coat mutant for the physiological regulatory mechanism
involved in seed coat cracking and pigmentation[ J]. Frontiers

in Plant Science, 2016, 7(10):1-15
WAEG A B et



