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JWEW, 5 CKAFAE L, HOF AFEW#2F pH 0.13 ~ 0.15, I 5 B 4K 5% 328.5 ~ 3713 pSem. MHAA
60.7 ~ 305.0 mg/kg . HRUEE 42.6 ~ 57.1 ma/kg FHEEN 179.4 ~ 274.1 mg/kg, OF QIR AT 35 038 -+ Hefb 2= Rk
(BRI 55 T HOF, +32EY)24 07T, HOF AbFRAS CK BN T 13 ANssch: . U im e mE i, JrED
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1 #REIZE

11 e s,

AR AEVL I8 & 2= W6 T AR T EL PR 15 it
BRSEHELML (34° 32" N, 118°29' E) JFJ@, ZIX I
R R R KU, AR 14.3°C, AR
FE/K & 913 mm, +HENAPIEM L BEBCP SIS
HGIRE (—5M) ML HLRE (=5
W), HHEMRILER 1.

1.2 kR

XSFERFFCI T S IR Yy, e SRR
AR Y . s A IR TYLHA PR
WAEBRAF, FEHERFRC SR, HHE. JuH.
DL, IR RERAE . AHUIB LR LR 2, it
REFEUE, IRl 15-15-15 B4
B BREREH . WEER . AR/ AE ks FHA] 20~
20-20, WK 15-15-30. Jitin] 4 15-7-38., #&1H 15
22-12-16. #E{H 25 19-6-25 ik 3 5 16-6-28,

x1 HXEREETEERER

- Fikg o e AHLR BAA AR Ak HACH
IR ( p.S/em) (g/kg) (mgrkg ) (mg/kg) (mg/kg ) (mgrkg )
— 54 4 8.30 595.5 11.6 86.3 148.8 524.2
i 10 7.47 867.6 54.5 3103 543.9 1545.7
F2 HXENREARMER
- o HKE LIRSS HHLT e el AR AR HACH
(%) (mS/em ) (g/kg) (g/kg) (g/kg) (g/ke) (g/kg) (g/kg) (g/kg)
XFERT 7.55 28.6 6.71 664.5 23.47 9.19 20.35 3.15 1.23 17.42
heGEANUL  7.21 30.9 4.75 461.7 24.32 8.99 18.94 1.32 0.99 12.32

BRI KL Sy v [ Al B2 B ol B 5 4l
X KIAFFFE Bt A 15t SRS % F /KA A
1.3 Rt

Wi BRI 3E 3 A, 1) R
MO(CK), M AXSZERge, FENEIRIE 5K
NEFEA PR H; 2) 2B AL (OF ), ARG
Hrp 2y AL, FEAEALRE 5K 7 R R A 7 5 5
3) hEE ARG mEUKE I (HOF ), A
it 25 A LR, SEARIR AR 30%, /KRS
FE RS R IR 30%, 25 A BRI R
WA 3, HOHARFTHRANE 4. FL
3 AEE/NX, ANXERR 100 m?, BEYLHES,
2018 4% 8 H 26 H M kHiti 5 B, 9 A 5 HE A
FAH, 12 HETAE 2 AABMREIN. 11 AR
BAREE 1 BB, B2k 12 A MBS 2 BB,
BIE3 W N A HIBRE 3 B, B 3K,
R ZE G 45 /NX AR IR S AU S R 42 0 ~ 20 em
HEZ L4
L4 W H S )5k

T RS E B T 48 pH SR A oK
15, HpHiHle; SRRk L:S5
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B, PR SOIE s A BLTG o R P 0
folse s TS A BRSO e b i
AT R PR U — BB L s
B P BRI Z TSR — I E .

F3 ESREERHEIN ( kg/hm®)
it s 4 NEEFRZE CK OF HOF
FEALARAE  AIEK 15-15-15 675 675 4725

T R B 225 225 1575

TR 4% 300 300 210
FEEA UL XEFERETE 45000 0 0

rheiE AL 0 45000 45000
EACKYEE 1 A 20-20-20 300 300 0
Wi 22-12-16 0 0 252
BAEKEL 2 K 15-15-30 540 540 0
i id 19-6-25 0 0 453.6
BACKTEE3 AT 15-7-38 540 540 0
HfH 16-6-28 0 0 453.6




rhE SRR 2021 (5)
x4 BREBHFMEN  (keghm®)
BOFA- BCFA-
gt BA-NPK TA-NPK A-NPK
NPK NPK
CK 700.6 612.8 1313.3 828.0 2141.3
OF 470.2 612.8 1083.0 828.0 1911.0
HOF 470.2 428.9 899.1 579.6 1478.7

1 : BOFA-NPK: A HUIESHALFR 5 ; BCFA-NPK: FEAEALIE AR 555
BA-NPK: FEALHEZFE/); TA-NPK: JEALHERTE ) ; A-NPK: SUHEEL
##5y. T

TR . DR R R — IREIREN L
BNE, UL 1 g BRERGOR SN 24 h S HEAL IR R AR AL
() NHy-N (19 2 e 50 3R0R s REREBGR H 3, 5- 1
ARG, DL g HREBHIE RN 24 h Sk
FEREAE B A AR Y 2 B s B R AR
RIS A a3, LU 1 g BREEHIE N 24 h i
TEBEIRAE — A B B Y 22 SR 10

- 2 TR RN BC B N SR A MP KR &
PEHC 43 DNA J5, 7E ABI 7500 1Y #5 | % FH TaKaRa
A2 77 ) SYBR Premix Ex Taq 127 & 247 52 I 98 6 &
i PCR, FLEERITHGTI R NS (5" ~GTAGTCAT
ATGCTTGTCTC' ) #1 Fung (5’ —~ATTCCCCGTTACCCG
TIG' ), 4 & &t Jr H 519 R 338f (5 —~ACTCC
TACGGGAGGCAGCAG-3" ) F1534r (5" ~ATTACCGC
GGCTGCTGG-3" ) ',

A S GA Wy i R FH N 5 . FH 0.85% NaCl 7.
VTR O BRSBTS . e
F ECO #ii, AL 150 wl, AFFE 1A, AEH 3k
HRE, BT 25CT 5, B 24 h 7 Biolog {Y &%
590 nm P K FEEC
1.5 #dakbin

R FHALAT- 347 200 0 28 Ak 38750 2 2B 0 ) P o —
WRIREYRE T o C. A M FLTE 590 nm 962 A 5
R 3 ECO M) HRFL A1 (OB A C-R /NFEIN
fLHAEHIENE; P= (C-R) 1 X (C-R), XA
IR I FL S X BRFL A1 BD6% B 2 25 S R 22
LA s S e & 2R b rgfLEL (AWCD>0.2 1455
ZALERIEBE AT Do FLEH B @A (AWCD ) =
Y. (C=R) /31; Shannon ¥ Fl Z2 ¥ PE 8 50 (H) =
- Y. P;xInP;; Simpson M ERE (D) =1- Y Piz;
Shannon BEE A ETEEL (E ) =H/InS : 18:0

I 72 KU 28 Excel 2016 # 3 5, F SPSS 19.0
WATGAT 50T SO aE . A AR bR A 4 4

AW e e o 3 KE Z A9 ¥I{E. B Canoco
4.5 JEAT F AR o3 B (PCA), 25 R TR 7 181
FRo

2 EREHH

2.1 A[RIAbHRT 0 A IR

EATE AR F1 R, OF 1 HOF Ab 3 43 51 45
CK 477 4.6% ~ 5.9% H19.0% ~ 13.1%, {H4AbHE
] 7= AR IS W 22 K (B 1), AT, el
BA VRS A B T mF ==, M
251t ML G o ROK I BE ZE Bkt 30% TR AE 7% 43
()55 T 3 PR A

150 r
OcK @ OF l HOF
a a
120 | a a a
T

E 90 |
o# 60 [
H

30 F

HENES IR (=R IR

1 AEBEALTETELEE
e LA/ NG PRI 2E 5 B2 (P<0.05). FIA,

2.2 A[EALBERT LA PR A5
22,1 XL 2EHRR A

SR T — B, RS AR 4 R SR
S pH B EMT AR S 58, Wi SR HHLR .
THAA . AR SRR ESTHE L+
g (F5), PIFIE ) M OF Al HOF Ab 3 ¥4
CK Ab BH 38 Jin 4 3 pH, 1 HOF 2R 58 T OF, H
FEE ) £ b pH 4R T B 2. OF Fl HOF Ab 3
eI Ty b i S 38 CK 3 BEAIR T 189.0 Al
328.5 wSlem, = AE 7 L HE A3 I REAR T 268.7 il
371.3 wSlem, AS[E)AL X 4 HEA HLF & EI% A T
Fm, AR HHEERY OF 1 HOF AbFE%: CK 435
I /0 52.0 F11 60.7 me/ke filf & . 20.9 Fl 42.6 me/ke
FROHE M 112.6 F1179.4 mg/kg SR, EAE Sy + 35
f) OF 1 HOF 4t B &5 CK 43 %] s /b 244.3 F1 305.0
me/kg il 25 & . 18.2 F157.1 me/kg A X W f 1282
1 274.1 me/kg SACH, AL, Hhehig A UL AR

— 105 —



rRE SRR 2021 (5)

APV G RRIOKEIE T 22 - il . BRIR 4b, WA s e L ny s E S R T e
IR IR SRy, B EE R E, i i
R5 AEETELFHER
E IR CK 8.10£0.05a §75.5+46.0a 25.7+02a 107241352 2325+100a  846.7+359a
OF 8.21+0.08a 6865 +33.4b 258+ 1.6a 552+94h  211.6+25.1ah 73401 +21.8b
HOF 823+ 0.06a 547.0+28.5¢ 269+ 1.7a 46.5+8.2b 189.9+19.6h  667.3+259¢
SR S A7 CK 714:0.11a  11348+414a 35.1+4.1a 6167+527a  3160+235a  12284+759a
OF 708£0.12ab  866.1+1162h  34.0+2.5a 4724+865b  297.8+285ah  1100.2 % 26.6h
HOF 729+ 0.02b 763.5 + 94.3h 332+4.7a 317£737c  2589£270h 9543395
T BT RARNG TR B 5225 (P<0.05). R,
222 FHRAES T SRR Ay . SR A, AR I
MRS R, EAFRESTEAY S L pH HRGR A S ISR & AR . X
SEHASE, HPRIEHEASR S T pH IAHSCR TIWAIE ) T4, AR s 5
ﬂmm(%6%%%Lﬂ%ﬁﬂ AR T 5 BRI, I, AR IR BN A AL
TR AR AREEHEAE S E SR EIE R, DRSS I E B . TR R

mﬁ,HE%Lﬂ%AﬁiﬁgﬁﬁﬁTmLﬂ%
7o IBAEEEATE RS H R 3 A TR

ARG IS0 & iy, R AN i ol
FETRRE, ARITF S, X ROV AE S AR g

SEIEAHRER FIEADG, (HARSCIESS TREH SR AR,
k6 FERFMENGTBENFERBEMES

I SIKT R NS T pH EC AL GRSy AR B

FPAEAE g A e 0.163 -0.593 0.405 -0.367 -0.229 -0.346
BA-NPK -0.613 0.830" -0.192 0.833" 0.738" 0.922"
TA-NPK -0.393 0.674" -0.259 0.581 0.646" 0.748"
A-NPK -0.520 0.779" -0.242 0.726" 0.709" 0.856"

AL ) A i 0.593 -0.841" -0.139 -0.497 -0.654 -0.777"
BA-NPK -0.508 0.794 0.230 0.821" 0.738" 0.933"
TA-NPK -0.424 0.607 0.194 0.596 0.704 0.827"
A-NPK -0.487 0.719" 0.217 0.728" 0.737" 0.901"

Heor, e pRIFOR I (P<0.05) AR (P<0.01) M. T,

2.3 AS[AIALBEXT A Py MR 5
2.3.1 X - SERUE R A R

1Evp 4+ AR Jp B, OF A1 HOF Ab B X +- 4
YA B A W R, H AT AR m A ) g
A FcE, H HOF &R F OF (E2). mit
SRR B E TR L5, 5 CKAH
b, OF A1 HOF &b 3w Wil 8 £ 1 7 % i, H
W HOF 5 35 M08, 1 Ak B 7 v 45 s 46 A )
+ B A8 CK 43 0 B 80 T 11.7% F128.5% . 8.9%
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M136.0%, wI 0L, w2 i A LI A b 2y i A AL
NE G i ROK v 0 357 AT 34 0 1 20 B 4k R R
TR, Kb ESIE ) LU
[TEN
2.3.2 X - RS T A

i HOF 4b B %5 CK W] I 32 R AL 56 0% i 0 o
OF Fll HOF 4k BT rh I Iy A B g 1% 1 Ve A7 W 3% 5%
Wi, XF T BBy 58, OF % CK AR 1 i filg F1 5
FRREGTE, HOF 5 CK (8] 3 R IG5 %A 5
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BN, T E AL R REOR . Fish, el
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B3 AEACIE T IEREE

2.3.3 X - S A W e VR R BE Ol 2 RE MY
Al

LT AR AL (AWCD ) FECE Wi %
A%, T IR Y. FEASTRIIE
+ e A A B R SR B O HOF > OF > CK
(K 4), Bt T OF #l HOF AbFEISR 3 T 1A=
PRI R R RE 1 AE R S ) £ 3Ed, OF Al
HOF 1y AWCD {H¥ 5 T CK, AP aEE )+

HEh 2 BOR B3 OF A1 HOF 4b BRI AT 4% CK 3
H A R AT ) AR ) 2 R ORI R A AR )
TSI, OF F BOF AbBEXT AR AE 7 1
B SRR RO B, R, T2
A HUIEFN 238 A HUIEFS & S ORI EA R T4 hn
I W TE A A R A, HAE
TR A, A, A PUIERE G SR
IR MBSO T 25 A AL AL 3
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L2r sy o
Lok —O—CK —A—CF
—O— HOF

0.8

0.6

0.4

SERBEAE LR

0.2

1 2 l 3 I 4 I 5 l 6 l 7 I 8
il (d)
B4 hENESENLETRALE HETORETHE

®T AEELEMENIBES MRS (%6h)

R4yl
TREL CK OF HOF
K
AR H o 3.111+£0.020b  3.160 +0.041ab  3.182 £0.013a
14
E  0910£0.019a 0.927+0.007a 0.934 +0.014a
D 0.051+0.00la  0.049+0.003a 0.048 +0.002a
EAENRS; H o 3.043+0.050b  3.149 +0.03lab 3.175 = 0.079a
1
E  0.899+0.009b 0.927+0.005a 0.932+0.015a
D 0.056+0.006a 0.048 +0.003a 0.048 +0.004a

1 : H: Shannon #) Fi 2 FF 1% 45 %45 E: Shannon #£ 7% 5 5] B 48 4 D
Simpson TEFEEFEEL

L2r e gyt
10} —O— CK —— CF
—O— HOF

081

0.6 1

04 r1

SEHGEA LR

02

1 2 3 4 5 6 7 8
BfE] (d)

234 AHXYESHT

TR IR Y . B AR R A AR R o 4
A5 EMAYEGE . 2RO AWCD (H%
YIS, AT A S T B A S i 3 1
MG, ME LA AR . 2R B0 AWCD
HEFAME, Hi, FALENT5 2R EOm
AWCD {E 2 2 0l i 2 ARG, Bl A
HHE B E TSR, s SRS H
BN, SR AL, SR T 4
IR AN SR AR . 2R EUR AWCD (H
B RHSCPE S, AT, BRGSO T
AR . HREEGE . U 2 R A
TEPERS N, AE RIS R

x8 FERFSEANGTEEYFHRE XS

TIENTIKE A S IR E H R i e RERMRGTEYE O BRIRERISTE  ZREPEREEL AWCD

A S 4 g 0.265 -0.639 0.575 -0.577 -0.433 0.418 0.396
BA-NPK -0.372 0.884" -0.129 0.549 -0.046 -0.699 -0.686
TA-NPK -0.290 0.808™ -0.253 0.651 0.046 -0.508 -0.573
A-NPK -0.339 0.865" -0.193 0.613 -0.002 -0.620 -0.645

AR 4 JrE 0.509 -0.418 -0.083 -0.158 -0.112 0.673 0.682"
BA-NPK -0.726" 0.848™ 0.167 0.198 0.559 -0.752" -0.821"
TA-NPK -0.657 0.836" -0.161 -0.028 0.308 -0.585 -0.659
A-NPK -0.704" 0.860" 0.009 0.091 0.448 -0.686" -0.759"

24 IEEERRG R R AT

pH IE [ S20E, T W] 52 i S 53 WRPR A IE . 6

TEFPHE ) L derh, ol B2 R . 2R
PEFEE. AWCD ., RS PR IE (0] 5200, T 32 LR 4L
. R YE . BRI BRR A
RO B e (15 ) X T RAE T I,
i i L2 2R R AWCD | 4 R
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< OOF < Invertase OHOF
Invertase
pH EC Urease
Fungi OOF Phosphatase oM o
> A-NPK ~ <
% g Phosphatase
> : AP\ HOF,
x EC AWCD = AK ock OHOF,
: HOE onor : A-NPK OOF Bacteri
o Bacteria $) - - acteria
A~ AK H Fungi OOF >
NN = NN Yieldifiwep
Yield OHOF OOF OHOF
3 Urease <
| L i . | .
15 PC1 (50.9%) Lo -5 PCI (472%) 1.0

5 TEMRREE PCA WFE
i A-NPK: B ARSI OM: FHLT; EC: ML 3% NN: EASE AP: HAE; AK: #%UH ; Phosphatase: BHRREHEE; Urease: MRERRGME;
Invertase: FEFHAGIGYE; Fungi: FLIEELIE; Bacteria: ANAEE; AWCD: FLTVEIEAAER; H: Shannon ZHMAREL; Yield: /it

3 it
P IS 7t P A R A i kSR
BT TR A T A T IR AR
TAR R B TR B S e T L - pH R 0,
K] L 795 ot S St 41 25 =338 pHL AT RE R T 2800 e
BERRAR B F SRR LB IR . Emss 1 (o
F R TR S R I A Y AT R
SH R REE TR R AT AL - 4
AN 3T KT AE R L IEMUE MR i 3 B
Bl 76T S e RIS T, IR gk
R R AR R W AR R S R
e, BCREARH i T R IRy B, A
PEFF AT 40T %, AR MR sk
Sr . FRAMMEIRANEL B i A RO, T
PR U IR R AR 7 e A 3 IE )
SR, DR, B RLEAES i T e B )
SEPRIR, AR A FIHO TR A T I

W SEREFS G 2l A HUIE T4y — B, (3
BT Y i BE S T AN, T2t
RT3 g g R st 0 W TR A
R, XA WL A4S 4 ek 4 s R
SR, AR TR TR A, S
S LI 2 A LIV A AR, 7EARE e Bl
R fOF S NS Sp I R A e (7 ed
WEE, SHEA PLYRER A REE— 4 7=
FEAETEETS Y KU 27, DR AR 30 7 X 5 4 17
2t A LIRS 2R . IR R A S R L
A M, AR 2 i A AU T

3.1

e ) LSRR, DR A o 24 A LR T
Bt A A —E B AR

HOR KL A F TSR SR, B3R i
B, BEE R E AR ST EAIRR T, BT
3 125 0K A AR B A SR 2K S () 7 AR BB 4
BEEISRAT L0, 55 MUK A LU IS 248 im0 Lo
0, BB P2 HUIREE & oK
ARG 309% A JIE 35 43 T 6 35 S AT 0 7 I S g )
BORRRAR L3320 Fdh 2y, Hokest 30 Mtk
SR PR AR, R P ISR A0 T i v
AR TR Y, TR AR 3R R
G P33 R L B Ok A T 2R
W], IATATHENE AT AR AL A, )
R PRI G IR e 10 TR
AR 2 2 AR b 2 A LIRS
RO AT BAR I A 504, B B I g
Wk R, HUCRE, R, SR
SR A NUEAR L, Th2hi A BUIEHE & B Rok
VNG 5% 4 S 7, B T SR A A
% AN, A BOK BT AT R i vh 2 A AL X
TSR PR RIVE T, A T 8] P B A
B
3.2 Bl R AE Ak B 7 R [ I g 0T e R
K5

SR Sy A, E AR LSRR L 4R
B BT e, Soh, TR
Kok S R IS E RV T g, Y
Tk B A e o G - A 2 0 A W 2 PR O i
BOREPIE ) B TP BRI 1
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VIR A CEAE X R IR e S B3 . 5
EXTISE, RS 7 A9 Bl RN L i = R
ME 5 N R Ak, AR s SR
SRR AL PP NI IR IR R i PUS
o4 R A e A AR B0 D8t 77 - B3 A RT s
IR o PRI, R ) R X P AR R it
FEHE e AN ASCAT R T8 7 [ A A M) B T o
TIP3, S LA, =AC ) L aE
JHA Rt I 5 )t B LA A B
3.3 BRI IR A

AR HIEA R IR i, P ROR
AL ZE IR HHEH TR i, IR A=Ak
A T . BRI BB R R A
MR, BAEEBGR D BAGAERIEDN HIE, XF
TG it e e L, NSCEEUA S BUHAE, B
FEARSENE TR A, BE RS SRR
rEIBILHE, XATETEYIONR R, R
T4 0 55 40 FH S R AL S ek

4 Bt

AT E RS AT, P2 A HLIERE & mgok
 REAE R 30% FEAE TR 53 B Al w5 b b R HE
THERR Oy B R SR, M AN R
B WAEYIE A SR R A, SR
P U M 2 A HLAC AL B RGE S
BEPARORIR Z o 31X PRI S R ACAE e 7 e A g - 4
R HRCRELE, 535h, FEIEEBEIR TR AL 25
S 3SR i B AR AN LA RO, N
BN R Iy o

Sk :

(1] SRR, kM, M, %5 S i it o5 =% it HE 0 25 o Hr
(7], hEEHESIER, 2018 (2): 60-66.
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Improvement effects of coupling of Chinese medicine residue compost and high-efficient water-soluble fertilizer on
tomato greenhouse soils with different fertilities

WANG Guang-fei', LIAO Kai-zhi’, MA Yan'', GUO De-jie', XU Chuan-yin’, LIANG Yong-hong’, YAN Shi-min’
(1. Institute of Agricultural Sciences and Environments, Jiangsu Academy of Agricultural Sciences, Nanjing Jiangsu
210014; 2. Donghai Agro-Technology Extension Center, Lianyungang Jiangsu 222300; 3. Jiangsu Province Station of
Farmland Quality and Agro-Environmental Protection, Nanjing Jiangsu 210036 )

Abstract: A field experiment was carried out in solar greenhouses with 2 kinds of different soil fertilities to study the effects
of coupling of Chinese medicine residue compost and high-efficient water-soluble fertilizer on soil properties and tomato yield.
Three fertilization treatments were selected: conventional fertilizer (CK ), Chinese medicine residue compost, coupling of
Chinese medicine residue compost and high-efficient water-soluble fertilizer with chemical fertilizer nutrient reducing by 30%
(HOF ). The results showed that HOF treatment increased soil pH by 0.13 ~ 0.15 and significantly reduced electrical
conductivity by 328.5 ~ 371.3 wS/em, nitrate nitrogen by 60.7 ~ 305.0 mg/kg, available P by 42.6 ~ 57.1 mg/kg
and available K by 179.4 ~ 274.1 mg/kg, compared with CK. OF treatment also significantly improved soil chemical
properties, but the improvement effect was weaker than HOF treatment. As for soil biological properties, HOF treatment
increased bacterial abundance and microbial activity and diversity and decreased fungal abundance 28.5% ~ 36.0%, with
HOF treatment more significant than OF treatment. However, OF treatment had inhibitory effect on soil urease, invertase
and phosphatase activities. Furthermore, the improvement effect of HOF treatment on comprehensive soil properties of
high fertility soil was stronger than that of moderate fertility soil. HOF treatment increased the tomato yield by 9.0% and
13.1% in moderate and high fertility soils relative to CK, respectively, while OF treatment increased by 4.6% and 5.9%,
respectively. Correlation and principal component analysis indicated that HOF treatment could reduce soil salt and nutrient
content and improve soil biological properties, thus effectively increasing the yield. In addition, balanced reduction of
available nutrient input via HOF treatment was beneficial to improve soil properties. This situation was more obvious in
high fertility soil. Therefore, coupling of Chinese medicine residue compost and high-efficient water—soluble fertilizer can
effectively improve the soil fertility quality in eutrophic greenhouse under the condition of reducing chemical fertilizer nutrient
by 30%.

Key words: Chinese medicine residue compost; high-efficient water-soluble fertilizer; soil fertility; soil properties ;

yield
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