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Comprehensive Evaluation of Soil Physico-chemical Properties in the
Macadamia Orchard under Different Sod-cultural Practices Based on
Member ship Function Method

ZHOU Chunheng, WANG Wenlin, ZHENG Shufang, QIN Zhenshi, TAN Qiujin’, HUANG Xiyun’

Guangxi South Subtropical Agricultural Science Research Institute, Longzhou, Guangxi 532415, China

Abstract: To clarify the impact of sod-cultural practices on the soil physico-chemical propertiesin Macadamia orchards,
suitable local grass cultivation models were selected. Five common grass species in orchards (Vicia villosa, Trifolium
repens, Lolium multiflorum, Vulpia myuros, and Raphanus sativus) were selected in the study with clear tillage as the
control to analyze the differences in soil moisture content, temperature, physical properties, nutrients, and fertility
among different treatments in orchards. The membership function method was used for comprehensive evaluation.
Sod-cultural practices could effectively increase the surface soil moisture content, which was 8.7%~24.0% higher than
that of the clear tillage control. Meanwhile, sod-cultural practices could reduce the surface soil temperature of orchards
by 7.6% to 16.8%. Compared with tillage, the average soil bulk density in the sod-cultural practice areas decreased by
11.7%. In terms of soil nutrients, sod-cultural practice areas significantly increased the soil organic matter content, with
T. repens having the highest soil organic matter content, reaching 32.0 g/kg. Leguminous and cruciferous grass species
could significantly increase the soil available nutrient content, while poaceae grass species showed no significant im-
provement. The soil comprehensive fertility coefficient of the cultivation modes of V. villosa, T. repens, and R. sativus
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showed the best performance, increased by 51.5%, 49.2%, and 45.4% respectively compared to the clear tillage control.
The evaluation of orchard soil fertility could reach afertile level. The optimal grass cultivation mode obtained using the
membership function method was V. villosa. Comprehensive evaluation of the four physical and chemical indicators of
soil moisture content, bulk density, temperature, and fertility in each treated orchard by the membership function method
revealed the cultivation mode of V. villosa performed the best.

Keywords: Macadamia; sod-cultural practices; soil physico-chemical properties; membership function method; com-

prehensive evaluation
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Fig. 1 Soil moisture content of different grass cultivation
modes in Macadamia orchards
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Tab. 2 Surface soil temperature under different grass cultivation modes in Macadamia orchards

Ab 7 RRMHE F/ME b3 - e ife 22 A5 5 R A
Treatment Maxiumun/C Minimum/C Surface soil temperature/‘C SD/C CV/%

JGrE#E1EF F Viciavillosa 337 26.7 29.7+2.1 2.1 6.9
1 =1 Trifolium repens 313 26.3 28.9+1.4% 1.4 5.0
—AF A AR Lolium multiflorum 334 25.7 29.5£2.6™ 26 8.9
BLF % Wulpia myuros 30.7 26.4 28.4+1.2° 1.2 4.1
A H 2 | Raphanus sativus 34.1 26.4 30.2+2.7° 2.7 8.9
CK 36.9 28.3 32.3+2.3 2.3 7.1

T AR/NG FRRR AR 22 5 B3 (P<0.05) .

Note: Different lowercase letters indicate significant difference among treatments (P<0.05).
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Fig. 2 Surface soil temperature variation curves of
different grass cultivation modes in Macadamia orchards

UG R B by, HEEFLBRE . Bk, SR
SRR BURRAT o (AR BEXT 4 58 b 5 WA AL AR ) 5
M AN A G, 358 pH 7E R R AR B R R BUR[A]
2 M R R S R K
24 TEFSFMN

A BRSNS R A A 3 BF
o AFARIERIA SO I A VLR SR, B
M A LT S R, 1A F] 32.0 glkg, YGRS
wEHT. A=, —FARER . BFEsE, BH
3 A RO BT 4 CK i 11.2%.
19.0%. 2.6%. 1.5%. 16.4%, o R}ERhHGH-4



2366 o AE B F AR 5 45 3%
*3 BENRRREAFAREFZFIEENXLEYEMER
Tab. 3 Soil physical properties of different grass cultivation modes in Macadamia orchards
i A & Content/% -
i w - P . Jui A K
Treatment Bulk density/(g-cm™) pH g _ 3 ()L , AL _ Texture name
Sand particle Powder (sand) particle Clay particle
Jem- 22463 T Vicia villosa 1.10° 5.3° 13.22 17.15 69.63 K+
4 =1 Trifolium repens 1.09° 5.6% 11.70 15.40 72.90 A+
14 A B3 % Lolium multiflorum 1.07° 5.1° 12.42 18.84 68.74 Hit
B3 % Vulpia myuros 1.04° 5.6° 13.43 18.18 68.39 Hit
A% N Raphanus sativus 1.00° 5.3° 14.72 17.79 67.48 K+
CK 1.20° 5.4° 11.34 14.36 74.30 i
e AFE/NG FREFR R AR 24 5 1 3 (P<0.05) .
Note: Different lowercase letters indicate significant difference among treatments (P<0.05).
= 40- ~ 25 T 20r
£ & 2
s : b O 2
g b T 20} b g
2 mu+'+ ¢ ¢ +-c g h o B 2 15t =
8 L = 8
8 = 15( h g by b
<
g 20| 2 < 10} b
.9 .E 10 é c
§° = el L:
] -
ﬂﬂ?ﬂ{ 10+ ﬂﬂ:ﬂ 05 S 05t
da o el
i = <
E "% roraayrl N % & < & g
X X X AN AN
B0 B0 % % % \J
W o T & o7 oV & $ f»ﬁ»@% ¢
F & \ F & \ F @& A\
x / x / x
443 Treatment 4-3 Treatment A3 Treatment
T 35¢ z':ao 300 - %" 40 -
e 3.0 _TL a _T: 2 ] 250 = ?“: a
s B a 15 - - a
| a =1 =
2 st +'+_ _+'+ 8 b 8 30 %— _i
S g 200 F— b E
g = —£ £
2 20F § ¢ Cc &
2 5 150 F c S 20H
g 1st @ =
° —
s = 100 H § c ¢
S 1op g g 10f I
] < 50 L <
&1 05r iz 1
& <« &
4 o § 0 § 0 p > % %-
X <
& »34 < H ol % H° 2 FL SO
wo é%e & Rl <> é%é ¢ LIRS SgK
F @& A F @& Gy A
%(’ BY B /
AbFH Treatment Kb Treatment AbFH Treatment

R

A] /)N

BF IR AN H ] 24 57 1 3 (P<0.05) .

Different lowercase letters indicate significant difference among treatments (P<0.05).
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Fig. 3 Effect of different grass cultivation modes on soil nutrients in Macadamia orchards
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Tab. 4 Soil fertility coefficient and comprehensive fertility coefficient of different grass cultivation modes
in Macadamia orchards

IFI; :
fh - — — e J3 ¥
AHLT B AL AL - Fertility
Treatment Organic Total Available Available ! evaluation
matter nitrogen phosphorus potassium
Fert 463 T Vicia villosa 2.50 3.00 2.55 2.98 1.97 Bk
4 =1 Trifolium repens 2.60 2.76 2.53 2.63 1.94 AR
— 4R B Lolium multiflorum 2.38 2.56 0.98 253 1.24 —
FLE % Wulpia myuros 2.37 2.63 1.05 2.80 1.30 — i
A% N Raphanus sativus 2.57 2.56 2.41 3.00 1.89 Ji[WRZR
CK 2.35 2.60 1.21 2.40 1.30 —
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Tab. 5 Membership function values and comprehensive evaluation of soil physic-chemical indicatorsin Macadamia
orchards under different sod-cultural practices

g8 Ak B PNy ez AP ANAR
S 7](2 +HEAE ENgE) ﬁfﬁﬂi ﬁﬂ_‘?—

Trﬁtirfent Soil moisture Soil b.UI k Soi ﬁ:ﬁﬁiure Sj I%eﬂrtltjiljijty Compr_ehensive Rank
content density evaluation value
ST T Viciavillosa 1.00 0.50 0.67 1.00 0.79 1
=1 Trifolium repens 0.52 0.55 0.87 0.96 0.72 2
14EA SRS H Lolium multiflorum 0.81 0.65 0.72 0.00 0.55 5
FLF % Wulpia myuros 0.61 0.80 1.00 0.08 0.62 4
ALHE% | Raphanus sativus 0.36 1.00 0.54 0.89 0.70 3
CK 0.00 0.00 0.00 0.08 0.02 6
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