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microbial agents and their combined application on soil nitrogen losses in different ways and nitrogen absorption
and utilization of cucumber planting in greenhouse, and to screen the optimum nitrogen losses regulation
measures for greenhouse vegetable production system by considering both yield and quality. The cucumber
variety “Jinlv 20 — 10” was used as the experimental material to carry out filed experiment, and six
treatments were set up, including no nitrogen application control (CK), conventional nitrogen application
(CN), nitrogen reduction application (RN), nitrogen reduction application + DMPP (RND), nitrogen
reduction application + microbial agent (RNM) , nitrogen reduction application + DMPP -+ microbial agent
(RND+ M). Soil nitrous oxide (N, O) emission, ammonia (NH;) volatilization and soil profile nitrate
nitrogen (NO; —N) accumulation, as well as the absorption and utilization, yield, and quality indicators of
nitrogen by cucumbers were monitored and analyzed. The results showed that: (1) Compared with CN
treatment, the absorption and utilization of nitrogen and nitrogen utilization rate of cucumber were improved
by RN, RND, RNM and RND+ M treatments. Under the same nitrogen application rate, RND-+ M treatment
could increase total nitrogen absorption in shoots of cucumber by 18.93% ., especially the apparent recovery
rate of applied nitrogen (REN) and agronomic efficiency of nitrogen fertilizer (AEN) could reached up to
25.30% and 41.16 kg/kg (»<C0.05), respectively, showing obvious positive synergistic effect, and better
than the application of DMPP or microbial agent alone. (2) The soil N, O emission, NH; volatilization and
NO;~ —N accumulation in 0—120 cm soil profile were significantly decreased by 26.38% ~41.45%, 28.82% ~
37.70%, and 13.07% ~62.32% in the RN, RND, RNM and RND+ M treatments compared with CN,
respectively. Under the same nitrogen application rate, RNM treatment had little effect on N, O emission and
NH; volatilization in soil, but it could significantly reduce the NO;~ — N accumulation in 90 —120 cm soil
layer, which was 27.35% lower than that of RN. The N, O emission in the treatments of RND and RND+M
were reduced by 20.11% and 20.47 %, and NO;~ —N accumulation in 0—120 cm soil profile were reduced by
30.06% and 24.70%, respectively, reducing the risk of nitrogen accumulation and leaching in the soil but
increasing the potential risk of NH; volatilization (p >>0.05). The performance of prevention and control of
nitrogen losses was as follows: RND2aRND+ M =RNM=RN. (3) Compared with RN treatment, the
cucumber yield in RND + M treatments reached up to 70.32 t/hm?®. Besides, the cost-saving and profit-
increasing increased 5150 yuan/hm?. Moreover, the effect of RND+ M treatment on improving the quality of
cucumber fruit was more obvious, and the soluble protein content was 16.36 % and 4.01% higher than that of
RN and RNM treatment respectively. Comprehensive considering both the economic and environmental benefits,
especially from the perspective view of sustainable soil development, under the experimental conditions,
nitrogen applied as top dressing at the rate of 316 kg/hm?, combined with 2% pure nitrogen of DMPP and 75
L/hm?® microbial agent, which is considered to be an appropriate nitrogen losses regulation measure to
achieve the high yield and quality, and green and high-quality development of greenhouse cucumber.
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2.2.2 X3 NH,#EAZ®FE  HE 3 A]HL BN D
P ,CK Ab 3 + 48 NH, #5 & 3 FAR IR A K AUK 3.45~
11.66 mg/(m* « ). FH¥{E N 6.54 mg/(m* « D). KJiti
RALFE A 5% NH, 2 3 R 7E B UGB IEHEK G4 3 R
TR R 0 L B S S B U AR AT R A AR A 3.13~52.72

—— CK —— CN

—o— RN

mg/(m* « ), FHE N 13.35~19.84 mg/(m* « d),
5 CN A, RN.RND.RNM Fl RND+ M 4k # - 1
NH, V-2 # & H 3  F FE K 199926 ~32.71% (p<<
0.05) . SFAEAM T W ARl DMPP | 18 7 & — % Bk
At AT £ 38 NH, # & AN K (p=>0.05) ,

—o— RND

03-22 04-06 04-21 05-06 05-21 06-05 06-20

HHIH-F)
3 BIERHELE NHZELHEEN

T'_; 70 —»— RNM —0— RI.\ID+M

o l

2, 50 A

§ 40 (7

gg 30

ﬁ 20 :.

.

H 12-22 01-06 01-21 02-05 02-20 03-07
2.2.3 EEN,OH7E5 NH. L E&RHXT M

% 3 A LIFE 1, RN.RND,RNM Hl RND+ M &b 5 1 1%
N, O RRHE R CN I E AL 26,3800 ~41.45% . %
AT RND,RNM,RND+ M % RN 4k 2 43 51 g /b
20.11%,5.67%6,20.47 % , Jrft RND #l RND+M Xf N, O
AR BHEARSCAR 36 31 4 2 P 22 K P (p<<0.05) ., 5 CON 4k
FEAA L, RNLRND,RNM £ RND+M 4b B - 3 NH, 2
TR K4 i F PR 28.82%~37.70% (p<<0.05) , SFH 5
T, 5 RN AL HAH L, RNM 4b 3+ 3 NH, 2% %
A TR EFRAR A 2.12 % 5 1 i T g Ak 3 i
7 DMPP Ji5 fif Ak A U822, SE 4 NH, © — N {977 B i}
b)Y 4 NH, - — N Z2F, ffi45 RND,RND+M
AbPEAEE 1+ NH, R L & AR P B EM 2R
(p=>0.05), £ i A A3 N, O HEA R 0.92% ~
1.26 % ,RND 5 RND-+M 4k BRysiHERC R &84, H RND-

M RCERIETF RND; NH, # & RECh 1.63% ~3.68% ,
H5 CN A H 45 08 /AL BEA 2008 /> NH, 5 % L (H 5,
RALFEE 2 F AR,

HE— 25 23 B i IGE BE 3 (8] [) b 2 438 N, O HE
B NH, % & AR R RS GE DA,
FhE A AL FE 1 NH, RREREEE T N,O 2/
Hemit, RUIR=Z BRNA AR AR ISR
NH.# &% B . 5 CN ik, RN, RND, RNM }
RND+M AL B N, O HEBCH NH, % & Sk &
i BRAR 32.75 % ~35.44 % (p<C0.05) . {H 2% ek & Ab
HEZSARE ., X&H T 5 A 4B AH b, CN 4
BELA O v RS A B RN A it D R R A
55 R Ak I B P RS HE L, AT R AR NH, R 5
N, O HEs ™, 4%t 20 4b P 4 398 SR BB N HER
K ALH 3.31%~3.67 % » o] D il % B )N A 7= Rk & op
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N, O HEHCM NH 45 & AR R R SR B EZ @i, H

T IHEE WA R A
%

%£3 FEALETLENOHES NHLERRKBRE L

s e ,a;%gg/ﬁm HE ﬁ%g;% o BRSO FNHL

(e hm ) (kg+hm™®)  F¥/Y% Ggebm s gEyy  CEThm o SRR
CK - 1.48+0.21d - 3.4140.50¢ - 4.88¢ -
CN 514 7.43t1.11a 1.16a 16.34£1.26a 3.18 23.76a 3.67a
RN 316 5.47£0.65b 1.26a 10.40£1.02b 3.29 15.87b 3.40a
RND 316 4.37x0.21c 0.92¢ 11.334+1.92b 3.59 15.70b 3.42a
RNM 316 5.16+0.34b 1.16b 10.18£5.81b 1.63 15.34b 3.31a
RND+M 316 4.3520.54¢ 0.91c 11.63£5.76b 3.68 15.98b 3.51a

2.3 HIEETE NO,” —N B2

HNBR)G A AL B 0120 em H3EHRT NO,~ —N
SR WA 4, CK AR 850 M NO,  — N 2l
BE )2 R BE 3G AR AR AN KL 4% it AL B e E -
JE TR EE B $E 5 B T S R AR ST R A
$#,30-60,90—120 ecm £Z¥HH NO,” —N HMH
Fig, K NO, - — N Al FikiER#EE, CN
WHH TR ERA, FH 0120 cm 2+
B N AN R 2 A B K 8 NO, ™ — N BAEFE,
MBI 1 689.72 kg/hm* . A[E 42 N & A AL
B NO,” — N EBEE CN A L4 51 2 K AR
33.29% ~62.32% (0—30 cm), 28.01% ~33.01%
(30—60 cm), 30. 81% ~ 53.55% (60—90 cm) Fl
13.07%~36.84% (90—120 cm) (p<C0.05), %A 4%
T ,0—30,30—60,60—90 cm + )2, RND,RND+M
3 RN 4351 i k> 43.51 %40,26.78 %6 1 20.69 %6, 14.78 %
M 32.87%,30.62% (p<C0.05),RND 5 RND+M —
HZHERFAK, HEX 3 AHEZP,RNM 43+
BRI NO,~ — N 2SS RN AL HAH L 3 oK 35 3
WM KK (p=>0.05), 90—120 cm + )2,
RND.RDM,RND-+M 4bH 4 RN &b B 43 51 5 3 F%
£25.46 % .,27.35 % F1 26.44% (p <<0.05) ,fH =# =
[) 25 S N W

TE0—120 cm HIEHIE A, RN, RND,RNM F1
RND+M AbF 435 NO,  —N i E2RE 500 1 225.79,
857.32,1 082.88,922.99 kg/hm® .48 CN &b FH43 1| 5 5 FEA
27.46%,49.26 % ,35.92 %4 ,45.38 % (p<<0.05) , ZER LT,
RND.RND-+M 4 F +3Ef5 NO, ~ —N ZFEURH RN 43041
208 /030.06 %6 Al 24.70% (<20.05) , RNM Ab B i A5 fif
W HE RN 25 A%, Hrh RND+M 43K
NO,” —N Z2HE B EMLT RNM &3, 5 RND 4t
HESARE, HTEMMERKE, FESMHE0—
60 cm FIEFIH AN L60 cm LLF 2R A 2 2% AR M F- 9k
MR WA I 60—120 em 1) 1 38 Bl 9 21
REW G RAEMWEBIR . AR 7ERCAE R Al

Bfiti DMPP a% /A1 5 5, 35 0 9 2> 0—60, 60—120
em )2 NO,” —N 28, i RND+M K& RND &b
Mz ZFAEE,(HS RNM 4 # A . o—60,
60—120 cm +JZ NO, ~ —N ZRU3 5] g E /> 17.38 %,
12.12% 55 28.95% ,12.63 % ( p<<0.05) ,

4 #

RN RND RNM RND+M

(==

w
(=3
(=]

—
w
(=3
(=]

B
E 90—120cm H 60—90cm

& -

+BNO, NEE/ (kg » hm?)
s
=3

A 30—60 cm EH 0—30cm
VE < PR PR /NG SRR ) 2 b B 4 8 NO, —

N R 590 K22 51 W3 AR RS 57 B 3ROk 0—120

em FI T AS ) AR BRI A4 NO; — — N BB AE 5 UK A &

EER,

FHRWFKF 0—120 em TEH T NO,” —N ERRE
WERKE DMPP 5SEFXMNEEEN"ENR
Mo R HE R mah

2 4 AT 5% HU AL CN A EE 0L RN &b B 2
JR= A TR AIG (A o 2k 3] d 3 1 2% 53K F- (p =>0.05)
RS . RND.RNM ,RND+ M 4b#i % RN 4b 3
Ay = 7.28%,2.89%,10.29% . Hirf RND+M 4b
FEE RND RNM &b B 433 7= 2.81%,7.20 % ,{H3
KB B E M2 F K (p=>0.05), #E—L 3 Hr ik
PN TR A48 (R O WA, 58 M A CN H 1,
Il AL RN A 3 R0 AR PRI T o 45 50 AUk 20> T PR AIG 4,084
RND.RNM Fil RND-+M &b B iy F 3 jifti DMPP 5% 5 5
S FE AR AN 5.40% ~17.77 % . {B B4 i DMPP &
AR 2 2 TR ) B v A PO BB, AT AR
B A . RND 2R e fE, 158 4 550 76/hm”, ik
4 RND+M % 3 160 J6/hm®, RN Hl RNM 5 74 1%
RO R A, X e T RSl E T
&, R4 F  RND.RND-+M kb B RN Ab 3 i
AW A G AN 6 540.5 150 J6/hm?®, AT,

[\

(=

(=2

(=]
r

& 4
2.4



274 K AR FF2E R

537 45

A B UK L RE 8% PR U B JTURR ™ , 394 i i £ 41 ) 7910 s 7 751
IR BAS AT BT S AE X T R ) B e B — E Y

e HEAE T I 3 A Tl RT3 e e BT
FI g 1 A CROR Rt

i

x4 BEENTESEFHFEIMN

bE i 1 P* 1/ BALFEHRE/ G2 Kfb/ DMPP/ A/ B3/ 1/ fiie/ Wl kg
(™2 (X2 AR OEE BE OWE o ®) GG ?) Gebn ) GEedm ) (Tebm?) GEebm ) (EehmT?) (Gebmo?)
(K 57310 137.54b 0 0 0 0 10000 0 0 13800 - 123740 - -
N 65.41a 136.9% 3800 2570 4383 3302 10000 0 0 24255 - 132733 - -
RN 63.76ab 153.02ab 3800 1560 4383 3302 10000 0 0 23263 —990 129755 - 2980 ~1990
RND 68408 164,162 3800 1580 4383 3302 10000 2300 0 25563 1310 138593 5860 4530
RNM 65.60ab 157.44a 3800 1560 4383 3302 10000 0 3000 26263 2010 131175 ~ 1560 -3570
RNDEM 7032 166.77 3800 1560 4363 3302 10000 2300 3000 28363 1310 140203 7470 3160

VE L HA E T AR I 5 RS
25 BEEEDMPP EEFMEEH/NRLHE
HhEFRRNZME
1 5 A, CK Ab B o AR S5 Al R £k 7 B 147.26
mg/ kg, 45 it AAL BT il R L & A T i (CN>RN>
CK). 5 CN AL HEAH H . RND,RNM il RND-+M 4b 1]
el B JTOR SR R h 2 i K 6.6100 ~18.2800, Ju H &
RND-+M b2 5 85050 e i 3 (p<<0.05) . SFR &M
T RND.RNM F1 RND-+M kb 3 #5 JTCS5 52 7 12 $h &
I RN M LA 0.82 % ~12.50% (p=>0.05) , H
RND+ M # RND,RNM #&b B 73 5] f A% 11.77%,
7.83 %0 AHBIRIR ) b 3 PR 2 ROKOF (p=>0.05),
55 CK ZbFEAH LY, 45 it AL 33 B R 52 Ve & 3

i 13.52%~31.69 % , Hoh RND+-M 4b B fin s 8 8 %
(p<<0.05) {H it EUAL FRIA) 22 S AN W 3, 2% it AL B K
SRRSO A CK AL B 3 1 ( p <<0.05) , Jiti
RAL PR 22 59 8 10 3 . B RT o Tk 2 P B A
RN E I (CN>RN>CK) SR/ 4T,
K7t DMPP 5/ F 5 55 34 58 v SR SE vl i 8 S i
JEHZE RND+M e it 550 R f i, Ho ) 3 1 3 1 & =
% RND #1 RNM 435 #2 5 5.53% 1 4.01% (p>>0.05) ,
B RN AbHER 5 16.36 0, 25 735 W M KF (p<<0.05)
P O AT AL el 2R s R0 T it A A 410 ) 590 s R ) T DA AR
TG STt JO A 4 v, J SR A Ak 4 o 590 R R
WA it FH ORI

£S5 TRALEBETERRIHEBRESENTERAR

e AR ER 1t/ AR CEE/ AV A/ LIRSS -qRies: ¥
(mg* kg ") (mg -+ kg D (mg -+ 100 g ") (mg-+100g "
CK 147.26 £7.85b 83.98+23.26b 934.33+189.76b 458.044148.04c
CN 190.86£2.49a 95.3349.87ab 1225.11+308.69a 537.25+83.62ab
RN 178.25+5.90ab 104.5246.93ab 1216.60+£172.75a 509.48+112.78b
RND 176.78+10.59ab 105.67+8.08ab 1399.57+338.32a 561.76 +134.78ab
RNM 169.22+5.12ab 103.164+19.52ab 1234.33+159.96a 569.93+112.46ab
RND+M 155.97+3.91b 110.59+5.51a 1405.96 £160.86a 592.81+98.20a
3 Wig L3 4 S ME DMIPP 5 3 790 48 JTC R 0 Rk
3.1 BEH DMPP 5 A E=8 N E =Rk TSR B v 7,996 ~28.33%,12.82 % ~30.75 %
1 A i 2 0 (p<<0.05), H 4K RND,RNM J RND+ M Ak # 7]

KB R i A S PERE R A .
Jifi & CN &b 258 Jiti (=5 35 514 kg/hm?® , (B # 0 E T%
WA i DL KA TR A R A TR A5 RENLAEN Al PFPN
W (GE 2, Xem TARBAL & A LK
AT v A AR A B 3 e VR Y T R A
FREF R . B 58 248 0 RUIE B A K H fE
R AERK T AR m A R AR, ISk,
Vol 203 i I G S A 0 o R0 BB ) B 0 A O R
SR E WA S BB S R Y AR5

1) 25 0 I 0 o oA 3 I 3 M 2% K P, {3 RND+M
AbFEH RND & RNM W 20 ¥4 ek n . 25 /e
FIRRCESE bRt A P82 7t JU R RND+M A B A& 2
R IEF] 41.16 ke/ ke, B BT 3 Hiti (»<<0.05) . &
JE WA % (25.3%) % RND F1 RNM 43 1] &5
24.51 %M1 15.47 %0, BB A= 77 1 (222.53 kg/kg) 433l
m il 2.8 % f 7.2% (5% 2), AT WL, DMPP F1E I 78 i
2 G FR WOSCRI I 7 1 2 B0 L B T PR R SR
5K R A A R 3R B DMPP ORI A= 4 1 )
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CHRUE AL 1 200 12/ ) 5 1k AT B jite Ak 28 05 &R A:
I R R A T R A W L SR TE P IR A
. H R PR — 07 2 B T A AR R DMPP 5 &
JC A it 5 R 8% 41 i A Ak #2 L K NH, T — N A7
LR PP (R Y/ R S N 3= WS G = K 5 )
FOBR A B, o 2 A T AR Y ) —
T 32 36 T FH O 00 A G o 2 R AT T, B — 2 1 LA
PRI 314 BE 10 51 95 55 R0 o4 3% = 25 4, DT 2 1F il
YW AR FTFHEY AR, KL, DMPP 5% —
BRI S N A K AR R g SRR R
BER L F B 2 0 O P IR 2500, {H B B A AL I
WA FR i — 2P F5E
3.2 BREKE DMPP 5FEFI HIERIREKHNZM

ARG S5 R AL R W, 5 A IH LB il AU L, R
— A 39 Y0 Al E I AR R N, O HEC NH,; 4%
AR LA M 0—120 em 58 50 10 Ay 25 A B
I BEAR 26.38 %0 ,36.35% Fl 27.46 % (p<0.05) ; [A] 55
WA ST S B A A6 B0 R DMPP %5 8— i & RN
N E— B FEAR 20,11 % B9 N, O HERCFI 30,06 Yo B fil§ 2%
RBFL(p<C0.05) , FHE I 8.94% ) NH, % & (p >
0.05), HIEA WL, DMPP %} N, O B8 HEFE FH KT 4
NH, # & A2 HE4E . 3% 5 I B g2 45 R AR
Uk & 30 Y0Pt 196 4 DMPP %5 o — )i & ] fifi %
it 7 5 4 N, O HEFCA 0—60 em il 25 & 5k 4 243
) e 28.94 Y0 K1 27.74% (p<C0.05) , NH, 7 % | 14
I 26.35 %6 (p=>0.05), X 4 B T fiFf £k 4 il 57 DMPP Jiti
A T)E A ERZ S8 NH, " — N B+ &
L, T B 0 498 NH #& 5 N2> NO, ~ — N
R 7 A R R BT (A5 R Ak A AR I 0D, [ AIG
N, O B 7F=AERS L geah A R AR Sk Ul A B 58
rh 2% DB AL BEARCS BB R A R #R CN(23.76 kg/hm™) [
fI% 32.75%6~35.44 %, 25 53K . FE M (p<<0.05) . I,
XF e AR A U T R A AR R U T e A
A0 580 2 e/ A 0 R R L B i TR T R
HROTE

B FE ek 2R e A R AE B2 N, O HEJC N H
FERSBR T HPRA K, H A EgEE 5R %
W, > it UIE B G 181 AT CF 25001 ol o £ D€ A 28 AT 1D
Ab BB 25 S 14 7= [Rl Bl {138 NO,~ — N &
HFEAL 22% ~29% . N, O F ¥ HE R FE AL 58.3 % ~
73.1% TR BESE K B , B 2B W T R 4R R
B VR 20 T AV A 0 TR ) VE R 2 LT D RN 2 R 2R 2
TR TR AT i A 4 NHL 4% & & 5 I BEAIG 42.21 %,
20.28 %0 F1 13.81 % , AR (AR B W 42 2 U R e i 7]

UL 3 AN T e A= 0 B 751 o 6 0o - 38 403 48 2k Y 5 i
SR, U R T R S 090 em 39835 T A AS A
SRR S RN MHZ WA K (p=>0.05) (A7
90—120 cm 2 v, ol 20 BC e B R R AR A R B
5 RNHIFEAR 27.35% (p<<0.05) . X 5 ik FAHAE> 1E %
Tl R b B I 5 45 R AR L, U R IR it T R AT R
R PSR SE, XEH TRAEDREAA .
(1) A2 2 4 498 v i 5 M 5% 40 10 3% £k, 3 o+ 1R 0 it R
B8 A R AE S 0 W WsRT R 4 e B AR 4y
KA (2O TR A 28 0AE P o T AR AR AR B A
W BEHH, o3 WA R 0 LT BT L A AR R A B R A
PIAR R AL 3% 0 W BCRE g B R s (3) BRI AT LLAE
T AR - T W i A= W B v A2 AR R 3 W ) 7
A A 2 A AT B G TR PR AT B A Ak fE
FHEO Wl R R 0 R AR R 1 R 2 R R K

XF T AU itE DMPP 5 58 591 /9 Jiti F 2 ok B
AW ER .5 RN & RNM AEFEAH L, RND+ M 4b
A N, O HEBCE B> 20.47 % 1 15.69% (p <<
0.05),0—120 cm + )& HEEHITHE NO,  —N R
WFW D 24.70% F1 14.77 % (p<<0.05) . B IR NH, 4%
KA R S B R E B K, R A
[ R R N Nl T T v a5 - N A W R
FIALBE, FLUR , B AR 98 > N, O HEL NH, # &
A0 e ) A S R B R T T ORI AUBC i DMPP
RORAH Y, 254 £ FN RND+ MA~RND>=RNM=
RN, T BG i H B DMPP 7 3 2> 0 2 B 2% 19 3%
BRI, IR R BB P R RN, X
S T T R AE 52 e 3 R AR DT T RCR B N T
DMPP"  (H M AR 8 0 % Ji ff B3, T ) 7 B B 4k
JRE A B HG I  SR O A OE OAE W 2 E E A T T
W RIEERIEN,
33 BEGRKEDMPP SEFAMEEERN~EM &

BB 5 i

ABEFE 5 UM & CN A EE , 0 0 RN 4b 3
1B B AR CN REAIR 39 %0 L b, {H 34 BB PR TIE 3%
JREE T S/ 44 F  RND.RNM, L & RND-+M 4t
FREE RN Kb P AE A5 N [) R b 2 3 38 I 7™ dk 1) 42 55
JuH 2 RND+M Hil RND &b B, #1557 5 43 51 35 2
70.32,68.40 t/hm?, ¥ 7= 10.29 % F1 7.28 % , [l B} &
REARHELAE A2 C (Vo) L AT 1 W R0 T 3 M 25 7 o
FA 2 v R BTN S JB G b 4 o R0 R R R —
FI B Gr i o ) AR g B — 0 i 5] R ) Ak B
FEER RO W L LA S A ) 0 R R 6 SR 1
AR A (H Bk 3 7 dt 44 v 185 I i i 4 S KA L 2
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RIS R e A i NG o o N U B 1 N e
RND 5 A 3 0 e de 4 . 15 %) 4 550 6/hm? . 3X 5k
B AR A T A I L T IR A A L T 7 0 R I
BAF L L I Zhao A58 7 & B 25 SR AR TR, Lk
4 RND+M % 3 160 7&/hm”. RN fl RNM f T/~
SRR BRI R T, i Ak 5] =5 ) A i
RE A A1 TE B8 52 7 1 1 48 v R0 JOR P 5 L B 28 T K
i o KT AR IR AT L

4 #ik

(1) 5 CN A . RN.RND,RNM #HI RND-+ M fEf
PR VAR WOSCRTR L B2 i A R R, SRR
T RND-+M A feff 5 JIHL - 35 AR PR 03R4 W i o 385
18.93 %% » H U NE 26 W A1 HT 8 (25.3 %0) %5 5 — A fk 411
) 790 0 B — T 790 43 00 5 24,51 % A 15.47 %, BB D
A= 71(222.53 kg/ke) 43l ih 2.8 %0 F 7.2 %, JL
RAN AR RAEF) 41.16 kg/kg, B BAL T w4140
il 7] 3R R ) Bt R (p<<0.05)

(2)RN,RND,RNM FI RND+M #; CN #J {ff +- 3¢
N, O HE it i % A% 26.38% ~ 41.45% , NH, #% % Wk />
28.82%~37.70%,0—120 cm +HEH] 1 NO, —N ZH
B FREAR 13.07 %60 ~62.32%0; % A 41 T . RNM 4 3
XF 4N, O HE iR NH, 4% % 5% i A K, H 8 I 35 B¢
il 90—120 ecm + 2 NO, — N Z B &, & RN [E/K
27.35% ., RND il RND+M A] i N, O HE il 53 51 b A%
20.11 %1 20.47 % ,0—120 cm 35 NO;,~ —N £
> BIFEAR 30.06 % Fl 24.70 % I8/ M B AE L HE R &
TR ARG L (R i NHL #5  KURS: (p =>0.05) , i {4 3
M RNDA~RND+M=RNM=RN,

(3)RND-+ M Ab 3 9 8 JR ™ 524 70.32 t/hm”,
AU RN 40 5 150 56/hm? . H 7R 32 5 5K
SRS B T SR A L AT AR B R RN &
RNM #b 353 582 %5 16.36 %6 5 4.01% .,

()RND+M Ab BRACR e A, RIAR R H LB A Ak
fill B 39 % GE A 316 kg N/hm?) , [f] i Bt jiti 2 %
4li & 5 1) DMPP FBCAE P R (75 L/hm®) , Al 528K
205 5 B A5 AU » A2 T 5 BB 7= 4 T
Jo e R R P A AR s B AR it
5% 3
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