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1 #REIZE

1.1 AR

B AVUICRBTE . B, D2 AREER
GRS 7 5 W25 5, IR G R A
WAt F R ARG, B IINE B R TR
Wi, HopH (AR 8.23, HHLF = 45%, MIEHH
3.82%, H N 9.45 g/kg. P,0,22.35 g/kg. K,0 6.42
g/kgo

R T 2017 4E 10 H ~ 2018 4 7 H AE il
W R 25 AR DLV AR S 2GS B i AT, I B
PR RS T 2017 AF R IR HE AL, B3 254H 9.73 em,
SEXIR R 153 eme AIRAT O ~ 20 em #F)Z S HE
fEPE T R pH A 6.23, A HLIT 17.46 gkg, 4 A
0.78 o/kg, W 0.65 g/kg, 44 14.71 g/kg, B it
& 52.64 mglkg, A XM 26.33 mg/kg, HALEN 65.84
mg/kg.

1.2 gt

I 4 M0, 3IREE ., CK, 100% LT
(JBMERE ), B4 (N, PO F1IK,0 Z M, T
[ ) 612 ke/hm’, N:P,0s:K,0 N 1:1:1;F1, Jif
JH 3000 ke/hm” (9 258 A HLAE AR L AR, E37
73 612 kg/hm®, N:P,05:K,0N1:1:1;F2, Jif
JH 3000 kg/hm® 14 2538 A HLAEAR RS 5 (LR, B 57
43 510 kg/hm®, N:P,05: K0~ 1:05:1; F3, Jifi
FH 3000 kg/hm® i 25 35 45 HLACAR B A fR AR, 5%
I3 475.2 kg/hm®, N:P,05:K,0 H1:0.5:0.8, JEME
KT, PR K A2 L 9. RS
A2 50, 30, 20 em MRS, HBEIRALTR A Y )40t
FERE ORHR, SRIGHE 5 58, B NEYR R E T 4
o BEA/NX B 10 BRERFEM, K/NEAR—F, Fh
5% BE R 600 Bk /hm®, FFAREE R S mx4 m, /NIX
BEMLHES], &AL, 52T 20184F 7 A 17 H2K
W, FAARHIAE 7k 3% 1,

x1 REAEBEESENAZE (kg/hm®)

R AR CESE W i
o zﬁﬁwL % ;ﬁ if A %f WE AR BEE N PO, KO it
CK 0 0 0 0 0 600 0 600 0 204 204 204 612
F1 3000 0 838 141 64 0 300 150 150 204 204 204 612
12 3000 33 0 144 56 0 300 150 150 204 102 204 510
F3 3000 33 0 64 56 0 300 150 150 204 102 163 475

e 1) B 1000 kg 25 A PUIREAT 5 ke BRFREE . S kg IED . 20 kg BRFREE . 0.5 kg BRREK . 0.2 kg BilRMT . 0.1 kg BilREH; 2) EA M ELRRFTE,
FOYHBIN 17-17-17, JRE N 46.4%, iSHEIRES P05 12%, fRE! K0 51%.

1.3 HURRSE Jr ik

EWCRI (20184E7 H 17 H ), H/NXFEAHL
TEHL 5 PRI A B HEAT AR SE R 7, Bz RO 7 iR
PR 10 25 IR i, BEALIZE R 11 AR 52 R AR
FU 2 S 52 B AR, BEPLEEI 19 & A #,
L ZF AL ( HAHTJE R 3Efgik SPAD-502Plus ) il
SPAD {H. EHURIEAAE X BIEFE N, K. %6, &
439078 20, 10, 20 em [ IXECRE 2T HIE, 1140
P e | 0 AR . BEMLE S A7 S AR
PRI 7K ST 8 S At A X 3 i1 %% 2 em 35 ~ 20
em REEY I, A2 4y, 14 ZRR RS A AL
EHIEAAME CEFRBIRRFRIE ) . W (i
LIRS ) MR (WK —S ) Be ',
128 FORME T e p PRALE R 1), 4235 pH

R K L 125, FIFH PHS-3C B pH i1 ( L
IR AR A R A E ) e, A HLFCR 6
M — AR AL TR, B R P i
DIZE , AR08 R PR R A — SREAT LL eyl
SE, AR CIRER A — KA .
L4 Ednsaba

R WPS 2020 #E1 TGS B BRI, A
JH SPSS 18.0 #4741, R fe/ ik 3 25 51k
(LSD) 72 E LK,

2 ERS5HMH

2.1 A HLTCH LA B it X A A A A ) 2 i
B2 2 AT, PRABAYZEML. MR A SPAD {E L
F1 AN R R, FLUOE: F2 b3, /N CK b,
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HA FL, F2. F3 AP ZEHA SPAD (E#F R & & T
CK AbF, N[EAbFR R IR 2 (B A 25 AN B 3 . SRS
UL F3 Ab R, FLUROZ F2 A3, dR/MRJ& CK
ARFE, F3 LB B S T A A B, A
PP DL F2 AR, HUOE F3 AR, F AU CK

b3, F2 5 F3AREEARGE T EAHE A B, (HE
#RE T CK AR, Horp F2 A0 AY P 55 CK 4b
PRYE T 17.49%, F3 AbPRAY = m4s CK AbHE & T
12.53%, IRIRA5 R, MHLeElbis, 25EA 0
TCHUIE B B A ) Tk s ) AR i

R2 AEMEWNBRERERKR =20

s M L] SPAD fii RIHAR P4
(em) (em) (em) (kg/hm®)
CK 10.92 + 0.08h 222.78 +4.59a 63.83 £ 0.61c 5.16 £0.01d 796.04 +22.1c
F1 11.16 £ 0.05a 238.61 £ 18.75a 67.16 £ 0.4a 528 +£0.01c 861.77 + 17.64h
F2 11.13+£0.13a 233.06 + 7. 74a 66.43 + 0.65ab 5.36 £ 0.05b 935.23 +27.37a
F3 11.10 £ 0.04a 232.78 + 8.55a 65.7 £ 0.59b 5.45+0.03a 895.78 + 5.37ab

T BUREEE N EE 3 WEFISEG AR TR R AL B 22 5k 5% BEKF. TR

2.2 AHLICHUAE EC it X S ER L e R 1) S

MR 3T LLEH, HER pH (H LA FI1 AL P i
. FLUOR F2 A0, fR/NE CK AR, 3R A L
FE bl F3 AbPER R, HUOE F2 403, FrIVE CK
AhEE, HP R, F2, F3ANEA LT A2 AN B,
HREAR R E R T CKALEE, F1, F2, F3. CK AbBEf)
THEEE . S eHZEAN R, S IEE
Aol F2 G, HUOE P38, /M2
CK AbFE, Hof F2 5 F3 ACPRAY B A AN 22 A B 3,

HRA0 2 T CK AR B, 38 v (A Rl 2 1 L)
F2 hbBR s, HOE F3 ARFR, /M CK AbRR, H
W F2 5 F3 AbFR A RO S A 2R AN B, (HER
FE T FL M CK AR, 38 rh () SR & = LA FL
AP, HORORE F3 ARBR, f/ME CK AbFE, Ho
Fl1. F2. F3 Ab3AA R0 & S22 A B2, (B
BT CK AR, RIS R, ML Eeie,
2y A HLCHLEC SR = T 3y pHE, 3T+
BAYR, BT BEARER .

&3 AEAER T EEBUME AT

e o AL g K gl B AL AR AL
(g/kg) (glkg) (gke) (grkg) (mg/ke) (mg/kg) (mg/kg)
CK 6.04£0.14b  1821+049h  084+003a 069+0.03a 1579+036a  68.12+253c  4823+3.12c  74.07+3.93b
F1 6.41 +0.18a 19.65+0.6la  0.85+0.02a 071+0.04a 1584+0.56a  8251+390b  5876+2.69b  90.21 +3.22a
F2 6.38+0.19ab  19.68+044a  0.85+0.03a 0.69+0.05a 15690352  90.41+22la  7215+392a  86.82x4.17a
F3 637+0.10ab  19.84+094a  0.86+0.04a 070+0.03a 1566+03la 8501 +493ab 6835+2.57a  88.27+4.83a

2.3 S [a] Ak B E AR 52 A B A g A i s R
Al

H LSRR, AR AL F3 Ab H iR
Z, HE P2 403, F/NE CK A, K5
F3ACE A A E, HRESEERT R
FICK ZbFH, T EEED, F1 AR 2, HIRE
F2 Ab#, fe/hJE CK AbFE, + e £k iR #5034k
Mgz, HE 2 40P, f/hjd CK 4B, Hir
F1. F2. F3 0B R B 22 A B 2, (HHR i
FET CK AR, H3ERmIE Ll F3BEL, N

63.33 45 /m’, HIREF2 4T, N 46.67 5 /m’, &
/N CKARFE, 4 10 2% /m*, o F3 b B i 5]
WBEET F1. F2 # CK ZbBE, AHML CK 4034, F3
b B ) A b IR T T 5.33 4%, F2 AbHELY) £
W W R B N T 3.67 5. IR R, LA
TAUAE, 253 A HLICHLECHE T LAY i 34 . H
AL R B R ] R R
2.4 N[RIAE IR AR ST A RS S R

2% 4TI, AR ST A B RN B R 1 S
HBLL F1AbEE ey, FLUOE F2 0B, Fe/VE CK Ak
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6 a 3r a a
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0 1 1 1 J 0 1 L Il J
CK F1 F2 F3 CK F1 F2 F3
AR AbFR
a a 75 a
— a
- 2+
E —I—
2 ] o b
3] s 50 - b
E &
X ~
Z by
i S O N ;
= 5 st
= C
¥
0 L L L J 1 Il L J
CK Fl F2 F3 CK F1 F2 F3
B 1 AR ANIE T ES I X 1 158 7 A A0 R 5] A 22 0
x4 FELSEFITETLR S BIFT (g/kg)
i H CK F1 F2 F3
Tl B2 H 59.45 + 1.64d 102.19 +2.79a 84.75 + 1.15b 74.82 + 1.56¢
Eicd 22.98 + 1.06d 39.36 + 1.15a 33.26 + 0.26b 27.37 £ 0.02¢
A %% 6.22 +0.03¢ 7.81 £0.02a 6.94 +0.04b 7.40 + 0.02a
g% 1.53 +4.39a 1.28 +1.72b 1.40 + 2.42ab 1.30 + 1.76b
B e 22 1.29+0.11a 1.05 + 0.05h 1.32 £ 0.09a 1.13+0.12b
BRI 0.52+0.03¢ 0.54 +0.02¢ 0.74 + 0.04a 0.68 + 0.02h
iz % 0.13+0.01b 0.23+0.0la 0.230.01a 0.23+0.0la
JENTS s 92.12 + 1.82d 152.47 = 4.34a 128.64 = 2.42b 112.94 + 1.84c¢

B, A R A B A R R R R AT B AR
A AN B, SN R A DL FL AR
HRJE F3 AL, f/hJE CK AR, HifF1 5 13
AR 25 R R m AN AR B, (AR E &
F F2 F1 CK 2B, 5 RS E DL CK b &,
W F2 03, /N2 F1L AR, Hod cK 5 F2 4b
PRAGHS e F A2 AN 2, (H CK AR & & T
F1AF3 403, PR R & DL P2 b B ok, H
U CK A B, fe/NJ2 F1 B, Hidh cK 5 F2 &b
RN RS mEMEA R, HREES T FI
FUF3 A3, FRORAT & D F2 bl ey, HAR

EF3ALFE, /N R CKARH, Hidr 12 4b 3 %
B o T AR FE Ml R AR DL L
F2 il F3 A B AR 5, fe/VE CK A3, Hfi kL, F2
FF3 b H A 2 25 i i = T CK AR, #5%
BA RN B L FL AP K, HOE F2 Ab B,
F/NE CK ALFE, Ho F1ALFE A9 AG %08 40 Ao i
T T H A AR, M CKARFE, F1, F2., F3 40
PRI AL e AT O A3 S i 4 o) B A R 65.51%
39.64% . 22.60%. X5 UL, AH L2t feiE,
25 A ML ICHLIC it A ) T3 i AR 56 A 380 43

=
.
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2.5 AT S ARSI A DGR ST
RS ATA, HIEAVUT SN, BN, M
AR 5155 S A S 3 IE ARG (P<0.01) , SR A
AR AR R B IR (P<0.05). A
PUBT . B R A RO 5 A TR . L TR T 2 TR AR
BB E A (P<0.01), HACH 5. Mk
BB W E IR (P<0.01), SHENLFR. AW
T W5 B A S I A DG (P<0.05 ). 4l B S A HL
. B . AR B IEAE (P<001), 5
PSR L 2 IE A G (P<0.05), ELTE R 2R 5k

HOSAE MU . IR . A RO AR A I
G (P<0.01 ), MMl B SA LB, WA . AL
W, ANE . ERREBCEN B IEASE (P<001), 5
HACHD B B E IEAOE (P<0.05 ), HFE = HE 5 i
R AR, ANTA . TR 5 ECR A E A
X (P<001), SAPT. SRR B R B3I
FHIE (P<0.05 ), RIGZERU, 25EAVLCHLIERS
Jit TGN AL A, AR TR Y
s, (R HEYIER, WL B R
TSGR AE AR [ AL e =

®S5 TEBAMRSRETRENEXESN

IgE| AL A AR B AHTREL HLHEL AR W AR R
Tl A 4 0.621° — — — — — — — —
RS 0.659° -0.950" — — — — — — —
B 0.599° 0.757" 0.646 — — — — — —
HTREL 0.809" 0.781" 0861” 0.674" — — — — —
NENGSE Y 0.824" 0.844” 0.747" 0.803" 0.717" — — — —
TR AL 0.807" 0.866" 0.846" 0.846" 0.889" 0.898" — — —
LR 0.768" 0.753" 0.822" 0.685 0.967" 0.715" 0.891" — —
AR B E R -0.211 -0.462 -0.653 0.011 -0.461 -0.070 -0.248 -0.343 —

Vi< 0.634° 0.832" 0.855" 0.645 0.860" 0.646 0.795" 0.759" -0.611"

TE: * FORMRYERE, o FORMHEI RS, Ba W AT AU Bt

3 it

AHLICHUIE & BERCHE, AT A FLIE Z A CHL
R, AHUER R SR B, AR,
WEAE. BEL B BEETRROEIUR, AR EELAE
5 Ao B4, BOhAT MU RE X P Bt AL AL 1T
BUFRII R ORI AT 2 B4k,
KAt AL R AR R E A MUsCS 2, IF HAR
GEfi AL 2 AR, A HUCHLEC AR A
TEACHE 25 4R 1 A pH H, RERIBFIER I,
RIPSATEHUICHUE ECREA T LA PR R R,
ol LAl SN R LB EE RGO PR AL fE
o IR, SRR, FRIRARDUR, 18
[ Jilba g 1lila? SRRl S E: SO S i e 8w S R ()
B 2 AR AE RS

AHLICHLUIE Tt REA 1 - S A= W AR A i el
RIRER SR, iR shiR A R 26 0F, AT

SR W RER S5 AR NI BE 1S54, pH
(SRS S E M R SR BN R
A MU M A SRS T RRTE L0 pH (., NIMEY
He KR T B LE A BRI, T W B3 5 L
T LU HE A BT T (b 4 i A0 3 b . &
B, PG EMIEIR ST, RPN T
FRIBIN R ARSI RAETE 2, RREREY
B R, T A s R
A LRI T, 3 S JF AT LA e s R AU
i, HEAMVEYIR R TR A, ML VR4
TR 1 %7 5 e o8 42 SO VW | .G
A A7 T A A HLBRT R L (B SRR, AL
I B4 A TIT DA 280043 - S B R B, 984 S
PAFREE, RES LHOEBEM, AR, HILTEHLE
T 2 B AR S B A T P M S R 7
F1 1 F2 4030 bt P 22 10 A 25 R o ) 72 4 3]
W, TR T ISR . oAb, bR AR
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AWy PR gt T, s B AR AR e
THEA PRI L RUBRR AR ), B2l
THEEEN:, AR S, O R
PAWEY A K S RAFEREE, RIS, M5 sl 43
ARIE LR, OO LIRS, MR R D
P, A HLICHLBC A 15 0 49 0 S A e
W%, o R s b, RS TR A, S A
FEr AT

FUSE WA B8 A e L2 B el 2 AR
R A AN BT AE, B9 3R A Th 25 1 B9 A AR
2RSS IR B R T R A Y, Tk
A A g R 051 35 AT R 4 S A T R BT
fi 7 TR HEE S B, R RS AR A L
By AMUIEECEHE = T 4 pH (A, 2B T i
fafk, WEEHR S T RV E YR A s,
WSR3 B SO T R T R WA, 2
A PUEECAR S B . B . At
RETMARU R, ST 5 A
BEN, WA, AL B BIREITTRER N EW A AL
RO RS, 0 s BRI A R TR A AL
WA SRR Y L B A B £
WA = R T FECFL ARBEAY A 5K
BTt o ARWFGE Y, AHEILAB AL, F3 A B
> 50% FE2EBEAE RN 209% TR A FH i, AR
SR AN W R fe 2 . A ALICHLBC e B4R = -4
ARG, N - SRR A A RO R A
i, MR #EAR A K A2 LA R R o R ke 1515
ZREHE, FEEEAERCE DT HAA IR
i Ab P, AR b A Bt 8 . FRE, S8t
HerpraT W . BRSO A AL, AT
F2 (AU AL 2= BN 1Y 50% FH & ) AbFR. 5 5 i
FEIESEHRA . Bk, SFEEZAKIRR &SR
fb, RN IRIE g nE, Fik, ZiB%ESR
T BT T A A IR TS Y, A
g F2 BN T 3000 ke/hm® 5945 HLACAR R 36843
FLAE, EF#4> 510 kg/hm®, N:P,05:K,0 } 1:0.5:1)
ABRITEAE T 58, AEARFE A AT DARAHE T 28
TEAnA RS
4 Zig

25 185 A LIS B A 43 16 I8 I 980t 509 i 1
(F2, N:P,05:K,0=1:05:1) (e B, N
935.2 kg/hm’, A 42jitifLIE (CK, N:P,0s: K,0=

1:1:1), MRS T 17.5%, Hsea 8ol ng
HIEE T 39.6%, REEAF o B A, PR
TIERUE Y R, WS AR, R
TR RE AR 1) A RN =2 I
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Effects of Chinese medicinal residue organic fertilizer application on soil physicochemical properties and Aurantii
fructus yield and quality

GAO Peng', CUI Xin-wei', NIE Xin-xing’, ZHU Xiao-qi', LU Yao-xiong'", PENG Fu-yuan'~ ( 1. Institute of Agro-
Environment and Ecology, Hunan Academy of Agricultural Sciences, Changsha Hunan 410125; 2. Institute of Plant
Protection and Soil Fertilizer, Hubei Academy of Agricultural Sciences, Wuhan Hubei 430064 )

Abstract: In order to promote the recycling of Chinese medicinal residue, improve the yield and quality of Aurantii fructus
and reduce the application of chemical fertilizer, the effects of Chinese medicinal residue organic fertilizer combined with
chemical fertilizer on Aurantii fructus yield, soil physicochemical properties and pharmacological active components content
were studied. Results showed that compared with the chemical fertilizer, the Chinese medicinal residue organic fertilizer
instead of part of the fertilizer could effectively increase soil organic matter content and pH, alleviate soil acidification,
improve soil structure, increase the soil microbial number and earthworms, activate soil available nutrients, it was
advantageous to the seven kinds of effective components such as aurantii naringin, neohesperidin, rutaceae naringenin,
naringenin and their accumulation, and it promoted the growth of lime trees and Aurantii fructus yield and quality. The
yield of Aurantii fructus (93512 kg/hm® ) was the highest when the organic fertilizer of traditional Chinese medicinal residues
replaced some part of chemical fertilizers and appropriately reduced 50% phosphate fertilizer (F2, N:P,05:K,0=1:0.5:1);
Compared with that of CK (N : P,05 : K,0=1:1: 1), the yield increased by 17.5%, and the total effective components
content of Aurantit fructus increased by 39.6%. Therefore, in the process of lime cultivation, it is recommended that
farmers apply organic fertilizer instead of part of chemical fertilizer as the base fertilizer, which can increase the number of
soil microorganisms and earthworms, promote the recycling and utilization of soil nutrients, and save the nutrient input, so
as to achieve fruit yield and quality improvement.

Key words: Chinese medicinal residue; organic fertilizer; Aurantii fructus; physicochemical properties of soil; yield



