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Abstract: A pot experiment on Neyraudia reynaudian was carried out to evaluate the effects of different fertilizers
(chemical fertilizer, vermicompost, and cattle manure) and earthworm inoculation on the feritility of lateritic soil degraded
by highway construction. Factor analysis was applied on 21 selected soil physicochemical and microbiological indices to e-
valuate the comprehensive the short-term fertilization effect. The results showed that the comprehensive soil quality was con-
trolled by three principal factors, i.e. the controlling of nutrient release, the capacity of nutrient supply, and the intensity of
nutrient supply. The cumulative contribution of the three factors was up to 90.04%. Chemical fertilizer significantly in-

creased the intensity of nutrient supply in soil, however,

7S B H#E . 2016-12-22 the rapid release of nutrients inhibited the growth of N.
EEWE )" RE 508 iz i TRHE H (BHE-2012-02-064) reynaudian. Compared with chemical fertilizer treatment,
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ou@ scau.edu.cn ent release and the capacity of nutrient supply in soil, but
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creasing the biomass. The effects on the comprehensive soil quality followed the order of 5.0% cattle manure>5.0% vermi-

compost>5.0% cattle manure +earthworm> 2.5% vermicompost>2. 5% cattle manure>2. 5% cattle manure +earthworm>

5.0% chemical fertilizer> earthworm>2.5% chemical fertilizer>control, in agreement with the results of hierarchical cluste-

ring analysis and the biomass ranking of N. reynaudian. To conclude, for the soil degraded by highway construction, the ap-

plication of organic fertilizer was the optimal approach for the improvement of soil fertility, and factor analysis was feasible

for the evaluation of the effect of fertilization modes on the comprehensive soil quality.
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1.1

L1 23 KR [ bl e oA B d R i In
kB FAE K A AR 8 B2 HAR KT, 1 2
mm i, 25, HIEIATRAE . pH By 6. 09, 4 HL
JFih 10. 05 g/kg, 2 E N 0. 12 o/ kg, Hlifi# & N 39. 21
mg/kg, &BEHR 0.31 g/kg, &8 11.23 g/kg, HAL
W4 0. 67 mg/kg, HALFIH 66. 03 mg/kg.

1.1.2 #¥%E  ffinZeok gAEmfl K HiE S
AR SR A A 2R SR 1 IR 2 ) A
SIS FAR AT BB, i 2 mm 0, A5, 5128 5L
ARBALPETT . pH 2 6. 76, FH AL 450. 71 ¢/kg, &
AN 21.05 g/ke, A LR 12,42, &85k 5.79
o/ke, &N 17. 30 g/ke,

1.1.3 4% fhfF 2 g Rl R¥ 74
B2 AR iR, &, AR A B At
Fi.pH A 7.96, A HLET A 311.31 g/kg, AN
17.98 o/kg, BRA LN 10. 11, &8N 7.76 ¢/kg, 4=
Bk 17.55 g/kg,

1.1.4  Auhe il FH o i BRI 2 S PR o3 40 & AT
Jo AR IRAE A W PR PR R I EIR A AT
BORE (N4, f R 46. 67% 5 L BEFRES , 5 B
17. 5% ; FALH, 541 (K,0)63. 09%,

1.1.5 ] R T MW ( Eisenia foetida ) , 3%
WERY e pg Al K2+ HE 5 AR ARSI & SR, i
PR E R R 7 d 5, PRk i 29 B4k 0. 36
g, IR LA AR B o5 R R A

1.1.6  kF MY P (Neyraudia reynaudi-
ana) T RAE TR AR K AR N BF A= 28 7 g A
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A2t AR (4390 75 ¢ 150 g) hy A
B 2.5% F15.0%;2. 5% HF 1 5.0% HF Jyjiti {kAC
b3 AR A S 2.5% YF F15.0% YF 4k B fr
R B AR P, 2. 5% HEF AbFECK 3.38 ¢
JRE 2.48 g ik WEFRAS FN 2. 48 g S Ak A0 I8 B i K,
5.0% HF 43R 6.77 ¢ JREK 4. 96 ¢ o B R F5 Fl
4.96 g FAALFIVREC M A ; B A2 i i 1] A B e 5]
BERKFE N 1 kg T+ 10 k1552, 5% NFE Al
5.0% NFE i 2 25 J5 1542 P b 5] 2 38, 2F 28 A
BN 75 ¢ Al 150 g, MR K- A 1 kg T
+ 10 4.

FREL 3 kg i 2 mm G KT+ IR ARG 2T 4
L BB A AUIEAE RIS — kPR A | fe I
H84 = 32 3 Hefiloy 3 Wit A VB IR 40% , 2%
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Table 1 Changes of earthworm quantity and biomass

WSS HCE (5%) e s Ak ()
bS]
0d 90 d 0d 90 d
E 30+0a 13+2.00c  10.85+0.08a 1.19+0.15¢
2.5% NFE 30+0a 29+1.00b  10.81+0.14a 3.54x0.09b
5.0% NFE 30+0a 37£1.00a  10.820.14a  4.86+0.14a

] — Bl J5 AN [)/ING b 3R R Ab B R) 25 5 B % (P<0.05) , E. 3%
FHUEES] 52, 5% NFE:2.5%4-2+415] ;5. 0% NFE.5. 0%4- 3+ 1],
2.2 A[E)HERE K 2 i 5] 4k 28 1 1B R R FE M
T iE e kRiEE

R St |4 T RN AT LR Y 1 3 R TR
U] 45 B P4 A9 0, 128 B - S5 B o A
24 AEPERTR bR 6 A UE W EHIRTE bR 6 4
s PR bS 7 1, 3k 21 SPEMFRRR (R 2) , Bk
15 A (x)) AR K R (o) AHLET () 2E
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(xg) B (x5) AW () 290 (o) | KW
(xg) JHEEWEAR () SAEDIRR (x,,) T IEIFIK
(o) AT () VELRT () BT () HE A
(x15) JREE(x)s) FRVEWEIREE (%, ) 8- % B H 1§
(x¢) B AL (x,0) L EACHIE (2, ) AL AL

R2 BEFRUEER

Table 2 Measured values of each index of soil quality

SR (xy, ), MR 23 e X 1 3825 5 ot i A 77
Hro BT HUHE bR ] AH OC R A48 K &R 43K T 0. 3, [F]
I AT A8 3 i T Bartlewt BRIE FEEAS B (P=0) FiI
KMO 656 (KMO fH24 0. 844) | X755 173 A B Hip
FEAAF, PR R -3 Hrids A T 2R B VT

2.5% 5.0% 2.5% 5.0% 2.5% 5.0% . 2.5% 5.0% ,
i CK YF YF NF NF HF HF E NFE NFE F A P
KE 1.25+ 1.14x 111+ 1.13+ 1.10+ 1.28+ 1.33+ 1.22+ 1.09+ 1.07+ 4596  <0.001
(g/cm®) 0.01c 0.02d 0.02¢f  0.01de Oef 0.01b 0.01a 0.01c 0.02¢f 0.01f
FHEE KR 12,55+ 24.88+ 2640+  24.50x 2648+ 1216+  12.36x  15.55+ 2451+ 26.50+  100.04 <0.001
(%) 0.44¢ 0.56a 0.68a 0.53a 1.24a 0.53¢ 0.50¢ 0.33b 0.64a 0.63a
HHLEE 15.94x  41.05+ 46.58+ 40.77+ 46.57+ 1622+ 16.45+ 19.56+ 29.75+ 37.61+ 118.17 <0.001
(g/kg) 1.06d 1.00b 1.23a 1.30b 1.91a 0.87d 0.30d 1.10d 0.89¢ 1.56b
£ 0.19+ 0.57+ 0.80+ 0.40+ 0.79+ 0.07+ 0.09+ 0.16% 0.24+ 0.34+  209.46  <0.001
(&/kg) 0.0lef  0.02b 0.03a 0.02¢ 0.02a 0.01g 0.01g 0.02f 0.02¢ 0.02d
AR A 16.30+  60.41+ 9921+  57.46x 8230+ 59.39+ 90.14+ 13.67+ 48.60x 76.97+  124.28  <0.001
(mg/kg) 1.61f 2.98d 2.23a 3.55d 0.87¢ 3.41d 2.37b 0.51f 2.52 3.56¢
S 0.23+ 0.38+ 0.59+ 0.34+ 0.44+ 0.49+ 0.62+ 0.18+ 0.36% 0.48+ 14.06  <0.001
(g/kg) 0.0le  0.04cd  0.07ab  0.03d  0.03cd  0.03bc  0.07a 0.0le 0.02d  0.01be
A 7.88+ 8.70+  10.80+  8.54% 9.92+ 9.65+  10.57+  8.12% 8.45+ 9.53+ 10.13  <0.001
(&/kg) 0.29¢ 0.31de  0.38a 0.42¢ 0.23ab  0.5lbed  0.18ab  0.28e 0.23e 0.22¢d
Bk 121+ 1585+ 3321+ 12,16 32,18+ 2098+ 39.11x  1.41+  12.86+ 31.35+ 112,51  <0.001
(mg/kg) 0.04e 1.36d 1.21b 1.12d 1.55b 1.37¢ 1.56a 0.12¢ 0.91d 2.02b
WAEYIERR 171532 26731+ 339.46+ 251.71= 336.74+ 138.11+ 165.99+ 185.60+ 218.03+ 315.40+ 44.69  <0.001
(mg/kg) 15.32de  18.39b 5.00a  13.58b 14.84a 8.26e  4.09de  7.96d 5.64c¢ 7.47a
MAEYRE 1949+ 4737+ 84.21x  40.39x  80.42+  20.59+  21.99x  25.66x  33.03x 54.76x  62.44  <0.001
(mg/kg) 0.93f  4.46bc  437a  2.36ed  5.16a 1.61f 1.48f 2.86ef 1.19de  2.33b
+ HEnpg 17.7+ 4726+ 59.43+  40.61x 53.95+  3.03z 6.07+  31.68+ 38.12+ 48.00+  120.17 <0.001
[o/(kg-d)] 2.00f 1.59¢ 1.36a 2.31d 0.85b  0.20g 0.67g 2.88e 2.26d 1.98¢
il 0.14% 435+ 6.28+ 4.41+ 6.49+ 1.10+ 1.25¢ 3.86+ 531+ 6.67+  344.81 <0.001
(x10° CFU/g)  0.01f 0.14¢ 0.22a 0.08¢ 0.17a 0.15¢ 0.12¢ 0.08d 0.06b 0.13a
HEH 1.17+ 2.54+ 3.33+ 7.51+ 9.62+ 0.60+ 1.05+ 4.78+ 5.69+ 7.50+ 177.02  <0.001
(%10 CFU/g)  0.18¢g 0.14f 0.24e 0.18b 0.39a 0.11g 0.07g 0.25d 0.21c 0.39b
&3 3.57+ 14.47+  23.11x  13.99+ 1847+  3.76% 411+ 6.35+ 7.11% 9.68+ 103.88  <0.001
(x10* CFU/g)  0.29f 0.49¢ 0.74a 0.79¢ 1.37b 0.28f 0.29f 0.24e 0.81e 0.44d
S AL it 091+  1.86x 228+  1.80x 259+ 112+  1.24x  1.07+  1.58x  1.97x 16.06  <0.001
(ml/g) 0.14e 0.14¢c  0.10ab  0.09¢ 0.14a 0.20e  0.14de  0.09¢  0.16cd  0.16bc
JOK i 0.52+ 0.79+ 1.55+ 0.77+ 1.48+ 0.56+ 0.66+ 0.53% 0.72+ 1.08+ 46.98  <0.001
(ml/g) 0.02¢ 0.05¢ 0.10a 0.0le 0.10a  0.02de  0.08dce 0.02¢  0.02¢cd  0.02b
RYERRIREE  0.20+ 0.40+ 0.68+ 0.35+ 0.45+ 0.26+ 0.20+ 0.27+ 0.30+ 0.37+ 44.08  <0.001
[pg/(kg-h)] 0.01f  0.03bc  0.0la  0.02cd  0.03b 0.04ef 0.01f 0.0lef  0.02de  0.0lc
BAEAMERE  9.165  18.42+ 262+ 1776+ 2331+  8.09+ 8.50+  10.34x  19.09+ 24.04+  82.04 <0.001
[pe/(kg+-h)] 0.27d 0.70c 0.58a 0.72¢ 1.57b 0.16d 0.20d 0.11d 0.80c¢ 1.14ab
Z W E A HR 0.14+ 0.32+ 0.52% 0.38+ 0.64+ 0.02+ 0.02+ 0.12% 0.40+ 0.69+ 63.32  <0.001
[wmol/(g-+h)] 0.01d 0.01c 0.04b 0.02¢ 0.07a 0Oe 0.0le 0.02d 0.0lc 0.04a
SUE=RiR ) 0.18+ 0.49+ 0.54% 0.47+ 0.65+ 0.17+ 0.21+ 0.20+ 0.49+ 0.68+ 39.51  <0.001
[wmol/(g+h)] 0.0lc 0.02b 0.02b 0.03b 0.07a 0.01c 0.01c 0.02¢ 0.03b 0.04a
HEMER 017« 0.52+ 0.81+ 0.64+ 0.89+ 0.10+ 0.14x 0.16% 0.49+ 0.55+  130.52  <0.001
(ml/g) 0.0le 0.02d 0.01b 0.05¢ 0.02a 0.0le 0.0le 0.03e 0.03d 0.03d

[R]— 3 55t Jo ARl /ING S R A BRI 25 53 8 3% (P<0.05) . CK. 25 X IR 2.5% YF:2.5%15|3%;5.0% YF:5%113%;2.5% NF:2.5%4-3%,;5.0%
NF:5%4-3%;2.5% HF.2.5%fLHE;5.0% HF:5.0% 00 E . $EF 051 ;2.5% NFE2.5%4-35+M005] ; 5.0% NFE.5%4- 3%+
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Table 4 Rotated component matrix
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Table 5 Scores and general scores of principal components in different treantmennts

F Fy Fy
b

oy HE# Gy il 55> HE# oy HE#
CK -1.038 9 -0.251 6 -1.220 9 -0.800 10
2.5% YF -0.171 5 1.046 3 -0.565 7 0.171 4
5.0% YF -0.532 6 2.460 1 0.912 2 0.842 2
2.5% NF 0.410 4 0.269 4 -0.672 8 0.122 5
5.0% NF 0.937 2 1.277 2 0.192 5 0.893 1
2.5% HF -1.220 10 -0.739 8 0.554 4 -0.659 9
5.0% HF -1.064 8 -1.160 10 1.820 1 -0.462 7
E -0.546 7 -0.138 5 -1.432 10 -0.597 8
2.5% NFE 0.765 3 -0.573 7 -0.513 6 0.011 6
5.0% NFE 1.890 1 -0.938 9 0.617 3 0.611 3

CK: 25 HXTHR S 2.5% YF:2. 5%4512%,5. 0% YF:5%4512€,2. 5% NF.2.5%%4-2%,5.0% NF:5%F2%,2. 5% HF 2. 5%ALAC ;5. 0% HF 5. 0%LAC ;
hﬂ(ﬁ‘ﬂ‘ﬁﬂlﬂ ;2~ 5% NFE:2. 5%¢f+'§+§!ﬁﬂ§|; 5.0% NFE:5%L—FZ‘+‘§+!{’\E§@|Q F] :%*3‘3%;1“2 :%:35%;[,3 %EI%,I‘Q gﬁ%?a

H# 5 51,5 0% NF A FZEA 1S e, H
F BT AE 543 R i AN TR A3 R 2 150
I, W 5. 0% 4 FE AN H REA 8508 4 3R 40 i
i, IO RE I O b IR e A TS A R T R
SRR, 5.0% YF AbFRLE A 1RrIR 2, AR
HTE SR oL N 25 o R A R N 5 BE R 45 4 I 3R
it 5. 0% 15| 3% BE BE $2 55 1857 40 25 i, A 1 o
FMIE I RE 17, 5.0% NFE 4b B 254515393 HE 4 4
=, FEE PR RS 150 B R
“5. 0% -5 P IR Re i R i R R Yy
BEIEPE, HABZE G 15 0 B E W30 2.5% YF,
2.5% NF f12.5% NFE ZbPR, W 2. 5% 15126  2F
FELA I 2. 5% -0 ) P R A B T - A
R Y G PR BT, SR A 1R R R 2
E 5.0% HF F12.5% HF &3, 5.0% HF F1 2.5%
HF b FRAE SRR 58 B R 7 A4, (HAE 3757
R i AR AL I 25 48 - B4R 2 eI, R
Tt AT EE AR A R T4 v % 0 I 5 B {ELA A1) T 4
Th A HEFR o LN 25 4, oo A e B R AN U
TP, EAREAE A T B Ao YRR, 2 4
T 5 % - P25 B i RS I /)N
24 AEMEIEREMMGEAETIEEARERE
T

A0 BE 3 AR A PR L5 o

TEbR , R R PR B AT RG2S, FHIRR QB 2
AL A TR 22 R RN, IR ARG RE
AAATEE SR 1), T LR 10 AN AbBERAY R 5 26 —2K
J915.0% NF,5.0% YF} ; 355 15.0% NFE| ; =2&
F{2.5% YF,2.5% NF| ;U2 R {2.5% NFE} ; L2
J91{5.0% HF,2.5% HF ,E,CK| , M [R%56EEE,
P A 2 RN S| 2 d AR T LR G R 1Y 4R
“ W] A2 PRFEI AL R YR 2 Bt AR A S A A e 5]
X IEER G B e RIFIERCR AR, k5 K+
AT R AT LI A0 B - SR R 2 B A HE T

2.5% YF I
2.5% NF

2
S
2.5% NFE 9
5.0% YF 3 —
2.5% NF 5 3'7
5.0% NFE 0
6
8
7
1

[

2.5% HF
E
5.0% HF
CK

L Il Il Il Il J

0 5 10 15 20 25

CK.ZS AT IR; 2.5% YF.2.5%1513%;5.0% YF.5%153%;2.5%
NF:2.5% %4 3€;5.0% NF.5% % 3€;2.5% HF.2.5%1LHE;5.0%
HF:5.0% /L0 B R IE 18] 5 2.5% NFE.2.5% 436+ 1518 ; 5.0%
NFE :5% 43+ 1],

1 AELKETERETFNRGEREE

Fig.1 Hierarchical clustering of soil quality assessment in dif-

ferent treantmennts



582 o9 &b 2 W

2017 4F % 33 % 3 M

H:5.0% NF>5.0% YF>5.0% NFE>2.5% YF>
2.5% NF>2.5% NFE>5.0% HF>E>2. 5% HF>CK,
ARSI AR —EL

A HUAE S 3z Fhobe s b BR2E P RA= i 5 CK 257 1
FHAUEICALE PR S CK 253 AR E (K 2), AFH
it AL B2 422 b iz ] b B2 M B AR W) B R 5. 0%

2.5 AEEEREEMEELETIEEERESE NF=5.0% YF>5.0% NFE>2.5% YF>2.5% NF>
AREYMENXER 2.5% NFE>E>CK=5.0% HF =2.5% HF i,
YEY) AW e 3EHE 1 ) 27 A A i HE XS AR 2 A Y HEAS 0 5 8 1 R A AT A 2 ) 4
WAL AT DA N IR 7 REE 7/ B S R A A S 1 T i A3 HEZ T A —3 (£ 6)
9k
8r —F—
U c
o 6F
Sk
Wl
N ullN FT
lk
0 2.5%YF 5.0%YF 2.5%NF 5.0% NF 2.5% HF 5.0% HF 2.5% NFE 5.0% NFE
ALFE

AFA/NEG FRFRZE T B (P<.05) o CK: 25 FIX

2.5% YF:2.5%¥513%;5. 0% YF:5%|3%;2. 5% NF.2.5%4-3%;5. 0% NF.5%43%;

2.5% HF:2. 5%4LAE ;5. 0% HF:5. 0%ALAC ; E . AP 2. 5% NFE.2. 5%4- 25+ i8] ; 5. 0% NFE.5%2F 26+

B2 AELEBERALEME

Fig.2 Biomass of Neyraudia reynaudiana under different treantmennts

*6 ARAAEEBEYESTIERELEEIHA
Table 6 Ranking of biomass of N. reynaudiana and general score of

different treantmennts
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