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K = £ X @ TR SEME AR TR B B AT 5T

N 1,2 v 1* TR \ 1
e ®OJE", FEAE, AT
(1 SR TR & R E R S (TP ERABE R o R, BEat 210008; 2 EBERERS, dbat 100049; 3 il
BlEBE A SRR A, i 201403)

HOE: FPHIAER K = A K S MU AR BB , X RS RN B R A 7 SO REAE, AR IRl RE R
FREAC R . SR A RIS O . AR SCR IR () S A LA IO (R 57, AR UL g T AT X5 N 17 S S AR
FI R TR X L B LA BT R AR, & P T Bk DX R RS04 43 B R DX g HLIE R R B R RE A% Bl 82y, FR40#T £
B pH. EC ALK 30l Al . AAUE . BN AR/ it S5 RERI, AR Jr =R AR B ARkt FH A i L A3 R
MK 17.8%, A HLAL HL A O AR 843.8 kg/hm?, ARAL LLAMBUR A 34.5 ke/hm?s 540 HUOMRAE 7 sCHI LE, BUBAL
PR B A EIENYIK T 41.8%, MiBEIEP,05) M IE(K,0) 351 T 6.8% F38.3%. fEHIEMFLIIR b, MIB b RbdE
il R 3R L . Ehm A A O AR A B, 38 pH FIHL SRAM5I0N 5.2 F1490.7 pS/em, H3ERMARAL ., A RHEALE
AUBITY B Rl 2863 322.3 F11374.2 mg/kg, FLAERIFIAR IR T 123.9% . 26.4% 1 68.7%, YT, HUBLALFRE X N
K 0 T NE A HLACTE MK IR — A S 3 35 i, T BB R AR L AR T 1500 -3 0 vl RS R .

R AR KRB RSy Mtk WAERTL
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Fertilization Status and Soil Physiochemical Properties of Greenhouse Vegetable System in

Yangtze River Delta

HAN Peihua', MIN Ju'®, ZHU Haitao®, SHI Weiming'

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Institute of Eco-Environment and Plant
Protection, Shanghai Academy of Agricultural Science, Shanghai 201403, China)

Abstract: In view of the gradual intensification of greenhouse vegetable fields in the Yangtze river delta in recent years, a
survey was conducted to disclose the fertilization status and the changes of soil physiochemical properties of greenhouse
vegetable system under different cultivation. The questionnaire and field sampling were used for the survey, Songjiang district of
Shanghai and Zhitang town of Suzhou were selected to represent the large-scale cultivation, while Zhoutie town of Yixing and
Zhihu harbor of Wuxi selected to represent the dispersed cultivation, the fertilization of organic and chemical fertilizers were
investigated, and soil pH, EC, and the contents of soil available nitrogen, phosphorus, potassium and other nutrients were
analyzed. The results showed that the total amount of fertilizer applied and the organic fertilizer applied for the large-scale
cultivation were 17.8% and 843.8 kg/hm? lower than those in the dispersed cultivation, while the chemical fertilizer was 34.5
kg/hm? higher applied for the former than for the latter. Compared with the dispersed cultivation, the annual input of nitrogen
fertilizer (N) was 41.8% lower, while the inputs of phosphate (P,05) and potassium (K,O) fertilizers were 6.8% and 38.3% higher
for large-scale cultivation, respectively. The problems of soil acidification and salinization were more serious for the large-scale
cultivation than the dispersed cultivation, for the large-scale cultivation, soil pH and EC were 5.2 and 490.7 pS/cm, the averaged
contents of soil available N, P,O5 and K,O were 286.3, 322.3 and 374.2 mg/kg, higher than the dispersed cultivation by 123.9%,

26.4% and 68.7%, respectively. In view of this, the foliar fertilizer, organic water-soluble fertilizer and fertigation should be
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greatly promoted, which may be beneficial to maintain the sustainable utilization of greenhouse vegetable fields under large-scale

cultivation.

Key words: Organic fertilizer; Chemical fertilizer; Soil nutrients; Acidification; Secondary salinization

B % 3R 22 5 At 25 RS R R DA KO AL i AR
FITRASEDE A b Ak sth T B LA B 75 14 55 1 R s
> BSR4y R A P A AR 7 2R i AN
2y IR . BAREE LR EE AR R A O
CATBURN, SEAFAAE B R BUECR B R T, 3R
f B AE L AL & e R, 2015 AE 4 [E & R
v e S Albik 12 TR FEB SRl bR &
J It i, #RE 2015 4F TR EE SR A LA 3.30
fCHT, BPERYY 7.69 fml, FAEE L) 5 R AEY) B
FEAEARAY 12.5%, (B8 S AL S ER 30%
DA BT R SRR AR 22 A R 1 A /N S R o
L, BRI AR R, TSR SRk R A5 3 T
K, HuTiiEs e m AT ik F) 5800 £ H ,
FEE SRS E AR 50% L ED Bl AL e
AN A oo e A 7 R ok B ot N T 2
ok A IE S T4 8 AL R A A 4
PEATHUORE MW, RIS 45 A LA A L,
BRI i 2T R AR S 2 . R B AC F g )
2 ALy B AL S R AT X Al R £k i i R,
R K TG e K = A X P E 2R R R R G R
FIHLIX 22—, XIS, RHERMRE R, R EE
SRR A PR R M, B 2013 ARARD AR R R R (E A
1.804.34 127t K =X Al AL FL B 5, 4F
e e & 2 EA s S EN 108% ~
13.77%"1, G SR X 3 A7 E I 45 )
FHEERGRAE, A EAERRT, BRSEAT E
HHT, T 7 s e 4R bR Jy xR i -3k oAz
fb, I ANEM T KREFEAENS, Tk, K= M
Vet M AL & R E R in ke , —FEFAR TE BLZE 200
B UA_E g RS Rl , S5 % — K — 04
ORI 5 2 B, SRS AL A 7 it A A 2 56y T A7
FE2E 5, X I R AT B Ak — R, H Al
I A T80 1 25 000 T B RS A 5 43 iR P
ST A B ERR LA Bt A HE A I 1 2 i A i
S RS A b AR 2 b DX 179 B8 2 1, B 6 L it A
BRUPR A A e R T SR8 BRI AR Dy =i T R & R
PEOERL RS o b, AHIFSE 3 X AL VA 55 M M
DX A AR I 48 29 A i A D =0 LR SR8 M b DX hy
I o3 BRI =, T JRA AL AN AR AE (4 it AT 155
DU, T 3 pH . EC 1B LK HIERR A . A

R | RN R i, AR TS AN R AR 5
2Bt I B A Bk 4 8 A A DR 52

1 #RERE

1.1 AEXEHR

K =ML T 32034 ~ 29°20'N ., 115°46" ~
123°25'E, ZRKIT AW ZHIE A B, %X 35,
J&F WG R, SAFIRBEE , P AT,
FEPERIR 157 C, HREHRA PR 283 C;
AEETCRIN 230 d, AR ATTEA 250 d 245 HIR
BIE, 7—8 H HMEHURZ,; BokFi, 24EAN,
SR H 136.6 d, MK E 1177 mm, HE
K S b o A BURE B8 K LRSS AL FiAe A 3 10 L 36
7 FA VL X (31°02'N ,  121°13'E) il 75 JH T 57 9% 4
(31°36'N, 120°57'E), LASrHiRIFpAE 0T B 24T
JEAA(31°26'N, 119°59"E) Al M T sl X (31°31'N,
120°20'E) B R AERR Jy 5 a 2o A7 FRR it i S RiAfL X,
T84 55 PR T AR 24 600 hm?,
1.2 BAEXREFZE

PHATEEEY 2016 4F 11 H #2017 45 7 H, i
KT R RERERENLRAE I, ZEFTZE M B X, R4
PR — 7 f AR P E T A, IR A P Bk 80
F, o BRI RUBAE R AR P 4% 40 P RS
VTR A R B Bt A , 38 o ) 2538 7SI b ol e P
A MU R ACRE i B Rl 3200 & it L AT | e
FHESIA]; A it T AL A R R4S, e
[ 20 5 SRAETR S MUIEAE ity 1] 5 50 2 U
FE LRI 5 o AR P R A [ IR AR A P it
PR RS, AU UL R A P 4R AR 90
A, TERAERT, MR - bR AT B T R A
DI I3 R A RFE T, B SRR R TRy 13
RIS AT eI 5] — B AR TP AERRA AR BITAHXS i o7
B A HCRAE SR GPS B, FRRRREHL, 55
wMZSIRAREN, R “S” B, B
B 6 MRS, BUREIREE N 0 ~ 20 om, HoRAER
Jite KA 1A b 180 A~ HAREURIS HARK A, 7%
SIS 240 2ok 7 A
1.3 MEFHE

PR LIRS L3 pH . HLTR | Al
R AR, b 3 pH SR A HT
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962—2018)M & ; +HEr T3 R Al ML (HT 802—
2016)i 2 5 +-HEm i 2R L J g et
AT AU R R R - 1 (LY /T 1233—1999)
Y s SR I TR B VR AR - SO DG VA (GB
7856—1987)M%E .
14 TEFSDRIRE

WA 385 27 SCAEN T BURN AR [ e R X S

ISR AR | R LSS TR S AR i A
PAEF P RIRMEGR 1 ~ R 4), W AR HLIX B
4 L AR AL TR DL REAT 34T

®1 AT EBREIES RS ERE
Table 1 Classification standard of soil pH for vegetable field

pH <45  45~55
HFH o mRtE AR 1

55~6.5 6.5~7.5 =75
WOREE PP wifk

k2 FHIEHESSRSERAED
Table 2 Classification standard of soil EC for vegetable field

Ei=tan R B BBl TR B HEE T 1t

Eh o M (g/kg) <2 2~5 5~7 7~10 =10
Hi 2 (uS/em) <500 500 ~ 1 500 1500 ~ 2200 2200 ~ 3 200 =3200

*®3 FZATEWBAZESRSEIRED
Table 3 Classification standard of soil available nitrogen for vegetable field
I3 1% 2% 3R 4 %% 5% 6 %
B & (mg/kg) > 150 150~ 120 120 ~ 90 90 ~ 60 60 ~ 30 =30
F4 FAITEEYHTRYREENRSHIRA
Table 4 Classification standard of soil available phosphorus and potassium contents for vegetable field
oy Il 516 AR ik ai B [}
3B (mg/kg) 50 <25 25~ 50 50 ~ 100 100 ~ 150 =150
R (mg/kg) 150 <100 100 ~ 150 150 ~ 200 200 ~ 300 =300

1.5 HEALE
B35 F Microsoft Excel 2016 L M IBM Statistics
SPSS 20.0 # 474 # 5317

2 HREHSW

2.1 AE#EF X THHERIRK

TRt i S P RIS b A 3 3 TR Ay = it A
AR R 2257 (% 5)o it b X AR AT &) A it P 2
FEHeb i FH S 1Y) 74.4% , o3 2 XAV T & A it P 3
FE b FH e ) 78.2% , B A A J X 2 Ak AL it
FHAR R P B R R 76.4%, BB (N+
P,0s+ K,0) Jy 1328.7 kg/hm?, FEREF- 26 ) iy
1739.0 kg/hm?®, A3 HLACSF- 2457t F ik 410.3 kg/hm?.

LS DX AR AR SR AT A AT ARkt FH L 7 38.6%,
"B ) b DX A A ] At P o BE Ak it L B 7 43.7%,
3 A AR 5 34k AE it 7 RE kL e R
41.2%, JERHE A3 B ik 2 115.8 kg/hm®, 1k
B SF- 47t 4 870.8 kg/hm?, A3 HLIE - 2493t FH 25
oA 1245.1 kg/hm® BB Ab bR 8 A7 A9 it A A,
Ho A3 BRI 376.8 kg/hm?, A5 HLAE Jifi Fi & 2 23 1R
) 1/3, {EAk AR it FH & HE 43 1R 5 458.0 kg/hm?,
b, S50 am Ak gy UM H, BUR AL B Al
b R R B AR, AR A LB, AL
JE it FH 2>

LA IR A N 763.3 kg/hm?,
HAAIEHA N & 30.9%; BiAEGH &R P,0s

x5 AE#EARXTAVAEF0LAR M BEIIK

Table 5 Organic and chemical fertilizer application under different cultivation

i r X X 2 AP il
R ameN, BERe0s  HIIEKO, ait AN, BEIREP.0s  HIREGO, At
kg/(hm*a)) kg/(hm*a)) kg/(hm>a)) (kg/(hm*a))  kg/(hm*a)) kg/(hm*a)) kg/(hm>a)) (kg/(hm*-a))
Bk i 5 247.5+2.1 720149 93.0+212 412.5+42 433.1+18.0 382.5+17.1 382.5+17.1 1198.1+222
BisL! 5 2235x345 57.0+6.0 127.5+255 408.0+66.0 622.5+19.5 4185+19.5 418.5x19.5 1459.5+28.5
B E% 4 968.3£337.5 200.6+90.0 1263 +61.5 12953 +332.7 359.0+21.6 226.8+183 228.8+18.1 814.5+252
M 3 903.6+16.8 185.1+63.8 1062+36.2 1194.9+266.7 391.2+185 258.5+17.1 277.4+18.5 927.0=24.9
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465 kg/hm*, A A HUALH Y PO i FH & i 13.9%:;
BRAEE P A K,0 510.8 kg/hm?, HrRp A HLAE Y
Ky0 i 21.6%; N. P,Os. K,O jiti FH k53 o Akt
FHEE ) 43.9%., 26.7% F129.4%, /3 HUNFAE 7
RAEME RSN 1311.0 kg/hm?, A PLEH R N &
71.4%; WEAEG A 435.5 kg/hm?, HAAHE S
[ P,Os i 44.3%; Bt &R 369.3 kg/hm®, Hr
AHUIEHF ) K0 i 31.5%; N, P,Os. K it 53l
o HERHIE P A 62.0% . 20.6% F1 17.5%.

Ay ECR A T AN AE N it A H RS R
71.8%, P,Os it 2 L HRBLALAIK 6.4% , KO Jifi FH it
R 27.7% , 43R A AE R A T s it £ LE AR
BAbARE =, EERIAE AL L, P,Os Fl K,0
4t P S AR T AR AL oA
2.2 AREMEF AT TR LKA R
221 HEpH  KYESRH R RS
HEGE 1), BRI, i X 4R T Rk 3
PR Pk 58, JLr iRk -3 A 70%; JR N HLIX £
HErpbE HHE HREARH) 10%, et HEEE 50%, R
PEEHEL 40%; E2%HL X 3R T rp e R RO T 1
e, iRt 3 T REAR Y 65% ;RN L IX 4 1)
Tt 2t 3, b Rt I R B
55% (% 6) FBLALFIAE 7 =0T T80 735 pH oy 5.2,
J& TR 3 o EOR Ay U 30738 pH A
6.0, J& Thlmt: 18, WA LS B Fas T~ 31
pH 2= F R 0 35 (P<0.01) , AU AL FPAE Y 1 18 1R fh 7] it
BN

*6 AEFEHXT IR pH

Table 6 Soil pH values under different cultivation

MRy KB B OPIE ARMEE BRRH
Bk g 43~51 4.7 0.2 5.3
M 46~6.6 5.6 0.6 10.4
Vot HM% 59~69 64 0.3 49
WM 50~64 56 0.4 6.4

222 THERSE LR SIKEC H)ATIER

TS T AT ER R, R R B Y ER VAR S XA )
AR 2R 8 L 5 T E i B M ET AR K, EC H=
500 pS/em JEAEYIAEE ReAHIG A Y, EC fHm TR
FES IR TR LI (3% 2) AT AT
HUFEAC BC (YR TR Bk B i dhmifb =z 1), H:
T Vb DX R R T A 1 S REAR ) 70% 5 75 M HiL X
IR EEER AL I T REA Y 35% ;B SH IX AR EE R AL
8 T REARIR) 10% ;5 H X FEA IS Ry JEEh Ak - 4
(7)o IUBSALFPAE Y + 18735 EC{E }y 490.70 pS/em,
52.5%I1 HHE IR AR AL A OB AP 1 8T
EC {4 303.04 pS/em, HEUEREEERFAL 0 14T
5%, ERILFREE WL T AL FI A (P<0.01).
#z7 ARE#MEANXTLIE EC EnS/cm)

Table 7 Soil EC values under different cultivation
Fr X X A FEIME ez BRRE
FBLAL B 406.0 ~841.0 576.8  136.0 24.0
M 107.0~813.0 4047  172.3 41.0
R EX% 104.0~683.0 3079  174.1 70.5
M 158.0~430.0 2982  82.5 28.6

ik

223 TIEBURA SR E RRK IR BEIE
(SN e e = I R O W3 P w4~
WHEmEAE, WET 1 %N HABXK A 1
AR 85%, 2 AN 15%; BELILHLIX TR
A 1 I SRR 75%, 2 ML 15%, 34
I EREARAY 10%; HOMNHIX ARSI 3 Pt AR
10%, 4 3315 55%, 5 HA35Y5 35% (£ 3, %£8). #il
BRI =00 - e AT B ik 286.3 mgkg, H
JET 1 1R 5 92.5%; R A Jr X 1 e h
iR Al 128.1 mg/kg, A5 50% 1) 3R A
FEALT 2 B FARUE(120 ~ 150 mg/kg). Fri AR
H 77 2 A - A AL P R K T R A AL A
(P<0.01).

224 LHEAHWE AT gAEY WA B
B, ST B AN S AR
A R A i W S TR (P<0.01). K4

x8 ARMEAXTLREMBER. AHUHFLEYH D 2 (ng/ke)

Table 8 Soil available nitrogen, available phosphorus and available potassium contents under different cultivation

i X BT A

A HAE

ES e THE SRR LW

FHE ERRE%) LW FHE S RE(%)

ML LI 258.0~428.0 352.5+42.8 11.7
FHM 129.0 ~344.0 221.2+56.9 26.4
BB E% 114.0~278.0 188.1+44.8 23.8
I 36.1~99.7 68.1x185 27.8

139.0 ~ 609.0 401.9 + 138.0 332
45.1~549.8 190.2+121.2 62.9

477.0~692.0 573.8+61.4 10.8 329.0 ~ 676.0 484.4 + 106 224
20.0 ~483.0 174.5+105.1 55.3 85.0~267.0 160.3 63 46.9
69.5~284.0 158.1+56 37.9

77.5~4749 224.0+101 49.0
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S SRS E RS HIRE (£ 4), LXK T
A IR Y R TR R A e Y s IR X
TR B AR AR 8 AR 5%, iR+
5 10%, SEPENTEY 20%, SEREKL
5 5%, FaEn A 60%; FSHN X AT RO
AR I G R 5%, SRS B
95%; 5 M b DX AT SO0 B AR A 3 5 AR 5%,
RPN 25%, SREENEES 15%,
B S 55%  FUBLAL AR 2 4 A A Y
AR 3742 mg/kg, 50% HIREAR)R T30S
HACE s Ay 3 A AL S
296.1 mg/kg, 1A 7.5% IR T RIS S RAKE
(3 8).
225 HHEHERH - AL R R
T LS IR S A AE 00 4 B0 W o - A8 97 v i e AR
T T, J& R ) ) E AR bR . UL
Fofr A o 9 AL B R T 0 HOR R A
(P<0.01). HH#E 4, 3 8 Al Lifpth X T f g8
TR B A 10 3 M L DA S AR Y
THE AR 20%, SR LS 40%, i
RIS 15%, SRR IS 25%; E
DX AR I Y 3 T AEAR Y 15%, A IR
B 35%, SEPERNTEY 25%, SERENL
8 7 25% ;M Hb DX A AR AR Y 3 S REAR Y
10%, S AR T35 5 10%, S n 5 25%,
TR EN Y 40%, SEEMEES 15%. M
B A Jy 20 A s 34 & 52 322.4 mg/kg,
80% 11 EREA U S B A B B KO AR AR
7 A4 & 5 191.1 mg/kg, 20% (1)
FEAJE TRk,
2.3 Pearson 47

FUEAL 5 23 B8 ks 6 AR DL Bt A O X A7
R 225, PR AAE 20T 19 L3 AE pH. L3 EC
1B DA K - e i R 43 & 1 7 AR AE 3 25 S dlad
Pearson 73HT (% 9) A¥, +3 pH. EC{H. T3
fif R SO R SRR T R TR A TE A OGO R
(P<0.01), X idAH A= 380 5 2 [B) AN S AH B ST 1
+ 3 pH f+3E BEC . TIEHEMTR I & AL B
AR AR OEOE R . T BEC [H5 L HBEMER
TP Z A R AR R R IE A OCOC R .
24 ZEFMMEIW

TEHUT 45 b XA AR R 04 S8 AR SR AR AR, X s
e A4 B Fh AR 7 X I LB B2 TP T b (3R
10), FUBLALARE 1852 7 (8 A O AE = 25.8%,

e 48.9% FERMBAR AR I, FUBIERIAR H 201
FUFPAE AR T 55.7%, H A L A4 BRI AR 7E A
HLAE F /=2 40508 0.7 J3J0/ 3.7 Jiot, TEACIE I
32 43908 1.0 50 0.7 T,

% 9 Pearson tHEM ST

Table 9 Pearson correlation analysis

pH EC{H  WftAR  A%E sk
pH 1
ECfH  -0.511" 1
WA -0.569"  0.684" 1
FEWE 0446 03577 0.658" 1
B -0.690" 04647  0.5677  0.676" 1

e SRR A MRS P<0.01 B KT,

3 ihie

TRt SR bl AU AN 24 25 [ B — P ) £ 0 [l =
RV T HFER & R I BB R 2 — o INAR A Bt b AL E
T EZ0 1 800 kg/hm?®, AHUIEZ N 22.5 t/hm™*,
i = B AR K- S BRI N 39.73% ) 8k
R A TR AR S b X 5 il S b it A
FrE L, PSS 3 412.8 kg/hm®, Hf
43.8%k HANUIE, HABHEHGHELEZHh 1
L1 LAY S5u5 X AR E, K = A X 358 it 532
FUBALAR R o, AR R, FEUAIENE,
HAREREA F il 2, BB A e 3o 5 v A2 s
e, MR SRR, LA ER K, X R R E =X
FIRESS IR IR IR H , BRIK LR vhaE ), =
AL . A IR K AR SR L
FIR N Hh XA AR R BRI AR BR K 5 a 2247 A BB AL b
P XA BEFERT G, % X BEE SR i S e s i, —4F
Al R/DRIEE 5 FEE, — M X ] AR
SRR SR A R Iz i, 1 = A b DRI I i 3k
R (R RS R i R e e E A P M SRR e . AR
M, AT IR BIRSLI A = FE  , BS RO
i, L. BBk ER R E 6. E 7).
T = A DX RV RE R A AR BRAE 5 a 2245 19 43 SO A AR
X, EARAERLI S, B LA AL TE 2t
ATHEGR 5), APUERMIEHTAR0NZE pH T R
R, R R AR S BOR ARy g
HAN RIS S A B FE AR HE AR, Fe b — e
H—BRAGEE, MFMMZINEGE 10), EAHR
T, RCVEREIR S I pH, (R TIE BC (H, WM
PR A b AR R R Tk DB BB
AT RAARRNT -3t A LA e - S BREE P B R, 388
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x10 AEMEARNTHEFHRES T

Table 10 Economic benefits under different cultivation

R X BT PR (t/(hm?-a)) FAECT TG/ (hm*a))  AEREA T/ (hmPa)) S E T J6/(hm?-a))
e L LES 45.0 5.4 0.7 47
e 45.0 45 0.2 43
e 45.0 7.7 0.2 7.5
LES 45.0 3.2 0.2 3
LES 45.0 2.3 0.7 1.6
At 225.0 23.1 1.9 21.2
IR e 45.0 5.4 0.2 5.2
250 22.5 4.1 0.4 3.7
20 22.5 4.1 0.2 3.9
ZE 0 22.5 4.1 0.2 3.9
=4 375 9.4 0.9 8.5
At 150.0 27.1 2.0 25.1
SYEE E% i 105.0 10.5 3.4 7.1
LES 45.0 32 0.1 3.1
EES 45.0 3.2 0.1 3.1
B 60.0 3.0 0.9 2.1
A1t 255.0 19.9 4.5 15.4
M 22JI 75.0 15.0 4.1 10.9
LES 45.0 2.7 0.1 2.6
K 45.0 2.3 0.1 2.2
A1t 165.0 20.0 4.3 15.7

B BHUEHM K 0.8 Tokeg, HEANPM N 3.6 TT/ke, REBMN N 3.0 TT/kg; GEE=" - EHEA

RS2 v B AR R X b U
TR T IR =X, (H R A AE T 358 b el
A B E ST R AR (P<0.01), X AT RER
Sk 43 HCR AR D X A 20 T S R A 40 T g
B, SEEHR AR ARR . —R LA, d
AT 85 3 WO AR T T 2 AR PR, T2 s 1 1Y)
T 7 R A BORC R T I AR A IR R A OGO AR Ak el
A 2 v - A SRS AR AR ) e B R T A
RIFPAE(P<0.01), X Al AE-5 P ANFIAE 7 =0T B AE AN AR
et P B e R, TSR A Jy U i
et E, BT IIRE, 5 S8R R
U e 20T R Ry 2C i 2 B 336
A, LR P (E AT BR AR A (7= (143
W T AR T 25.8% F1 48.9%, Al i
U RRASE L o 8 3 T 2 AU A AR R TLAR B 45 B R
SRAGHET RN A J , Zead LU A e RS A b R AT R
B ] RN SR AR ™ L A HLAE G = A1G . ARAE A=A
SRAR R R AR AL AR A SR A R A P 1) -
Yo . ST, BRI DX AR SRR Lk
o bR — B SR SANEAE, MERLS R R e T AE

APUKFALSE , LERIAL 72X EHE B, Rl R IR
TR EBEOR, FBEAUIEEHA, SCHsIEHEL.

4 £t

TER = MAMIX, 5 AiE 77 U L, Mife
Pty AR AR, AERR B EZURAEAE,
AT HLAE A4 FH B AR AR 5 ZRURE i 8 b 2 O D, e
IS it FH R A o A S PR MR L, PR AR 5
A pH EC{H AR AT 7 (. A3
Wi AT Z R 25 5 (P<0.01), MU
HeAE 77 30N B LR AL  Fh Bt LG R B H o HE
TR S B, ORI T O A
HE o P TR AR DX R 2 SR A VR ot , 2 T I
TEZ AR DXL R 3 i i A R BILK 9 FE 7K S —
PRAL S5 IR T T, 7T REAT ) T 435 UBLAL Rl T
Bt - S A AT R LR

S 30k

[ K. L E R EL K JE R S5 [D]. /Al ™
K2, 2016.
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(21 B EARO AR SE g A 2 Oh 2y AP [ AROIL AR 25 —2005[M]. [20] ruRUS, ARWIE, TASC, 55, T B0 HR S AL L
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