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Abstract

Aims This paper explores soil types to suit the development of root system and improve the yield of peanut
(Arachis hypogaea).

Methods We used the method of box-planted cultivation to study the effects of different soil textures, i.e., sandy,
loam and clay soils, on the development and distribution of root system and yield of peanut.

Important findings Root dry matter weight of peanut in sandy and loam soils was higher significantly than in
clay soil; however, in the later growth stage, the decrease of root dry matter weight of peanut in clay soil is rela-
tive slow compared with peanut in loam and sandy soil. In clay soil, the root system of peanut was mainly distrib-
uted in the shallow soil layer, but the decrease of root activity in the upper layers was much slower in the late
growth period. Sandy soil was helpful for the root system of peanut to grow to the deeper soil layer, but the de-
crease of root activity in the surface layers was faster in the later growth period. The effects of loam soil on the
spatial and temporal distribution of the development and activity of peanut roots were between sandy and clay
soil. Sandy soil favored enlargement of the peanut pod, and the dry matter accumulation of peanut pod in sandy
soil was earlier and faster, but the dry matter accumulation in the later growth period was less in sandy soil. In
loam soil, the dry matter accumulation of peanut pod was mainly concentrated in middle and later periods, while
clay soil was not suitable for the dry matter accumulation of peanut pod in the entire growth period. The pod
yield, kernel yield and available pod number were largest in loam soil, second in sandy soil and lowest in clay
soil. Results suggested that loam soil, with mid-levels of aeration and water and fertilizer conservation among the
three soil textures, was most suitable for the growth and yield of peanut.
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Table 1 Tested soil mechanical composition and basic nutrient content

g
Soil texture

IR ALK pH

Composition of soil particles (%)

B

Organic  Available nitrogen Available phosphorus Available potassium

ikt 2 T pibyeal

<0.001 mm 0.05-0.01 mm 0.05-1.0 mm matter (%) (mg'kg™) (mg'kg™) (mg'kg™)
b+ Sandy soil 9 26 65 6.01 7.59 55.10 8.67 50.05
¥+ Loam soil 19 58 23 6.11 1326 66.76 10.11 77.00
Fhit Clay soil 45 46 9 593 19.73 91.45 9.65 89.20
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Table 2 Effects of soil texture on yield and its component factors of peanut
i3} 3 5 ARREL F R A H % A5
Year Soil texture Valid pods Pod yield Biological yield Shelling Seed yield
(No.-plant™) (g-plant™) (g-plant™) percentage (%) (g-plant™)
2011 Fit+ Clay soil 10.30% 24.97% 50.79% 67.44% 16.84%
£+ Loam soil 13.25% 32.30M 55.85M 61.42°° 19.84
b+ Sandy soil 12.67* 30.46™ 53.72% 59.03< 17.98%
2012 Fi 1 Clay soil 18.50% 4333 79.28¢ 62.07* 26.89%°
3+ Loam soil 23.50™ 50.68" 95.87" 60.49%° 30.66™
i1+ Sandy soil 22.50" 46.25% 87.54% 58.99¢ 27.28%

NG TR ISt W (p < 0.05), MRS TR L (p < 0.01).
Different small letters indicate significant difference (p < 0.05); different capital letters indicate highly significant difference (p < 0.01).

R3O SRR B S

Table 3  Effects of soil texture on pod volume of peanut (mL-plant™)

Ay I FFAEJGREL Days after flowering (d)
Year Soil texture
17 27 37 47 57 70
2011 %+ Clay soil 12.5% 26.0%° 28.0%° 55.0% 85.08° 95.0%°
2+ Loam soil 22.5% 60.0% 67.5% 75.0% 112.5% 115.74
i1+ Sandy soil 23.0% 55.0™ 75.0% 105.0™ 115.0% 117.5%
2012 Fi 1+ Clay soil 4.5%° 40.3% 85.0 95.0% 109.5< 120.0%
£+ Loam soil 17.0% 53.85° 102.5% 115.0%° 129.9% 145.0%
#b+ Sandy soil 21.0% 64.6™ 122.5% 132.5% 135.0% 152.5%

ARNG FREFIRZ S B (p < 0.05); AN

HY-RRRZERIEE (P <0.01).

Different small letters indicate significant difference (p < 0.05); different capital letters indicate highly significant difference (p < 0.01).
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Table 4 Effects of soil texture on dry matter weight of pods (g-plant )

E4 R FFALJG REL Days after flowering (d)
Year Soil texture
17 27 37 47 57 70
2011 #i+ Clay soil 1.44 9.21% 14.28% 17.15% 22.81%¢ 24.97%¢
i+ Loam soil 1.96% 12.16 16.784 24.24% 30.66"* 32.31%
W+ Sandy soil 2.384 12.66* 15.24%° 22.66% 28.78% 30.46"°
2012 FiL Clay soil 0.69% 7.24%° 18.81% 25.92% 39.91¢ 4333
-+ Loam soil 1.00%° 8.55" 25.19% 36.10M 49.76* 50.68"
-+ Sandy soil 3.69% 12.46™ 23.89M 33.51%° 45.70% 46.25"
ARNGFRFIRZR B (p < 0.05); AFKEFRRRZERWEZ (@ <0.01),
Different small letters indicate significant difference (p < 0.05); different capital letters indicate highly significant difference (p < 0.01).
F5 201248 135 JFUHUN T A AR R T 5 1 5
Table 5 Effects of soil texture on dry matter weight of root system of peanut in 2012 (g-plant™)
g FF{eJa REL Days after flowering (d)
Soil texture
5 17 27 37 47 57 70
Fhit Clay soil 2.58% 6.34< 9.49" 15.62¢ 12.92¢ 7.10% 6.76™
i+ Loam soil 5.88% 9.59% 10.10%° 20.34%° 15.06"° 8.30 ®° 6.59"
>+ Sandy soil 4.11% 8.14%° 15314 24.204 18.86 10.64 6.60

AFNE FREFZRZ R/ B3 (p < 0.05); NFRIKGFRERIRZ RN (p <0.01).
Different small letters indicate significant difference (p < 0.05); different capital letters indicate highly significant difference (p < 0.01).

e AR R T 0 E A A, T B (R T
16 J570R) & L AL AEAR R T i B A e AT
W R+, SR AR TR AR R KK
o MR R T dIA B e KB 5 1T Bl
F, b, WWR4ATR. STRATOR 35 TR T
17.3%- 54.5%#156.7%, 1, fEJ547 R 5STRAH
TORSN A FBE T 26.0%- 59.2%H167.6%, b+, 1
JEATR STRATOR S T T722.1% 56.1%A
72.7%, JaHEE b, AeEAR R i L g R
o T BRARAE I, AR I L D - e AR
R R EAF LR 1P

fH T LA B, 3PSk 3 fE AR R R 0-30
em b JZ R T A AR &R BT L AR A 28 2 O
BEE B RS, BT AR 37 K0T G 1A 3 i
%, 2 J5 BTt s . (AR 3030 cm 1 2
WRTEIBRLTENILGAEREZES, $1
I 31 LA - o e, 0-30 emc B EMR AT H Ay
AR ST 1167.0%-80.6%, 1% - FIHs 4w i 2 55
AEFE, 030 cm 2R ATESRALTE
1149.3%—67.2%, 01030 cm )2 A TH 5 A
BT (1)44.6%—64.6%.

30-60 cm - ZEAR &R T (5 AR &R AT 1 LA
FAAEEA LI O i, Wb T, #
K. HE130-60 cm T EMR AR T H \FR AL TH
f£)31.0%—38.6%, fib1+30-60 cm+t ZHR & T 5 AR
AR T EN19.4%-38.6%, %i130-60 cm T2 R
FHER RS THM15.6%-23.0%-

60-100 cm 2R & T8 H R ST 1 )
FAB AR A LIS - o i, B E, #i
P K. H160-100 cm 2R A TESRALT
H1.8%-15.4%, ib+.60-100 cm+ 2 A& T 5y
AR ST HI1.7%-26.0%, Fi160-100 cm*t 2R
ATEERALDTHENL1.6%11.8%.

IR LR HR AR TR REIL, WA
FEATAE LJE I, RBP4 AR T Ae AR & ) I
B, R R AR R AR K I M A A
TR ARt 2 1A,

23 TEFRMMEERREIHEND

fRen LU H, 3FFH HE R AER R
T ¥R AR R SIS T S BRI AR A
Peo Hab 34 LR AR RIE ARG 1T RIA
Pl KAH; %S A1 +0-30 cmA130-60 cm+t- /2

doi: 10.3724/SP.J.1258.2013.00071



688 NHMILEASZAR Chinese Journal of Plant Ecology 2013, 37 (7): 684—690

90 0-30 cm
> 80‘
S 70t
w o
wEz %
m S % 50
W= S 30 -
=33
o =
&

30-60 cm

60-100 cm

10
0 1 L 1 1 1 1 1 1 1 1

5 17 27 37 47 57 70

5 17 27 37 47 57 70

5 17 27 37 47 57 70

A6 JGRH Days after flowering(d)

—— %t Clay soil —®— 3+ Loam soil

B RIS R AR R T S 5 .

—a— P+ Sandy soil

Fig. 1 Effects of soil texture on distribution of dry matter weight of root of peanut in different soil layers.
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Table 6 Effects of different soil textures on root activity of peanut (nug-g” FW-h™)

3T TF{EJa REL Days after flowering (d)
Soiltexture 5 17 27 37 47 57 70
1 0-30 cm 41.638¢P 90.924B® 58.525 48.67™ 38.9148° 29.76 27.714
Clﬁy 30-60 cm 31275 85.16™ 55.86™ 37.89% 28.520¢ 19.14% 15.25CDx
¥ 60-100 cm 27.19%¢ 67.19 75.39¢P° 57.66 26.56" 16.02% 9.53"
Bt 0-30 cm 46.70"B° 94.92ABb 64.84"F¢ 55.78% 39.064° 28.98ABb 27.73%
SL:lel‘m 30-60 cm 42,308 100.788 59385 40.63% 30.08P% 25.005¢¢ 16.80>
60-100 cm 35.16"%" 85.94%° 90.00"5 78.12% 33.448CPed 19.92PF 11.72FF
+ 0-30 cm 53.19% 100.39* 78.985¢ 59.775¢ 35.558¢k 25.835¢ 23.83%°
S"‘ifl‘dy 30-60 cm 36.78P% 94,9218 56.895¢ 40.63" 32.678CP« 26.614B¢ 17.19%
¥ 60-100 cm 43,13BCe 102.336™ 92.974 64.84°° 44,534 28.354B® 14.06"%

AFRVNG TRERIR 7 B (p < 0.05); AFRKE FRFRRERMEE (@ <0.01).
Different small letters indicate significant difference (p < 0.05); different capital letters indicate highly significant difference (p < 0.01).
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