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Abstract:Soil were sprayed by different concentration of ethanol to study the effect of the concentration of ethanol
solution and processing time on two soil-borne pathogens, Fusarium oxysporum and Phytophthora capsici. The results
showed that ethanol solutions all had significantly suppression on the Fusarium oxysporum and Phytophthora capsici in
soil. The numbers of the two pathogens detected in 1. 0% ,2. 0% ,3. 0% were less than the control group as well as the
0% concentration group at the time of 5,10,15,20,25 d and the differences reached a highly significant level. The
numbers of the pathogens were the least in 3. 0% concentration group. The processing time also had important effect, It
was the best for Fusarium oxysporum after 20 days that the inhibition rate reached the maximum value, which were
92%,82%,67% for 3.0%,2.0%,1. 0% concentration group respectively. It was the best for Phytophthora capsici after
20 days that the inhibition rate reached the maximum value, which were 83%,78%,62% for 3.0%,2.0%,1.0%
concentration group respectively.
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1 #Me5H*®
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P + R A R AR L, AL T LA ok
BT NBRTLEASR A R 7R E R, Rl 5
HBRERAE AR A 10 a, 0~100 cm 432 F: Ak - FE P
R R 1,

PR ZE T (Phaseolus vulgaris L) Ffp % &5 8%
167, BALI T AR MR E B A B 5 5 SR R BT R 45
BAE =R, RN 8. 75 %0, T RFEN 2% B A
90 d,
L2 KBk

B E 5 M AbBE, 735109 - (1) SR-Urea 150 28
ZUE 150 kg/hm’ , (2)SR-Urea 240 R &AL 240 kg/hnt?
(3)Urea 150 ;338 JR 2 150 kg/hm”, (4) Urea 240, 338 R
% 240 kg/hm? ,(5)Urea 450 1H R & 450 kg/hm®, Y4
b > 15 AR > 3 38 PR R 400 kg/hm’ (A, T [FD, DUIH
YERXTHR(CK) . b3 4 RE R R FFEHLIX 4 5310 1%
/NN 3 mX6 m=18 m*, AN EERE, &
RE N 4650 ;BRI B AR SN , 45 4b BRwE AE 450 AL it FH & A0

VEK B AH R, B AT R RR i BE R4S, P.Os A& 1226,
& 120 kg/hm’ (P, O 1) s # IE MR, K.O S &R
50%, FE R 180 kg/hm® (K,O i), ZBE L. BEAEF1
B L G T B, 3 PR K R AL PR it 3050, 43 A F 2
SATRYIFERTAI LB 2 K. AT E,
?Emﬂa‘rﬂﬁﬁiﬁiaﬂlﬁuiﬁﬁﬁﬁmﬁﬁ BAE B W
TEWE 6 K EKESN 1922 m* /h’ , KBS %Y
A ;7 S R T

HERIHEAEY F AR PR =5 AR
3. 20134 4 H 3 H¥&F, FiA 7 X8 B, bR1THE
K 40 cn X 45 em, BFTFAE 14 ¥k, B /NX 56 Bk, FiiE /N
XA E AT, 2013 4 8 A 13 HAfk.

TR A A P, Ak 4 24 SR 4k T 8, 43 B F 2013 4F 6
A8 HAFHRY.2013 46 A 27 HHH].2013 48 A 13
HIGHIREZE MAAEMREE S 3 K, /NX H ] FEALEER 5
PRRSE2= TAE T A DR , B i & [l S8 =, 43 31 A
HORAKAEE PR S IR CGEES KRR 1
D, &H.

*1 ik TIEE AR
Table 1 Basic characteristics of experimental soil
E=054 B HHLR BRLAF A BAR MAR B PR EC H i
p.
/cm /g kg1 /g kg1 /mg + kg1 /mg e kg1 /mg * kg1 /mg + kg1 /mg e kg1 /pS+cm!
0~20 1. 59 25. 62 131. 07 29.93 64. 61 250. 00 525. 00 550. 56 7.85
20~40 0.75 9.61 75. 64 28.96 25.28 53.20 148. 00 257.56 8.11
40~70 0.53 6. 14 32. 95 27.92 14. 81 20. 00 94. 00 234.56 8. 04
70~100 0.49 5.07 35.95 29.09 24. 30 23. 60 79. 00 212. 56 8.07

1.3 IWEMNZE

W SE R EREL 4k A4 B CL AT I MEWE ML B R 45 R
SRR TTER . HPRER A B R SRS e e B B L 4k
AF CEHRERA 2,6- SR e k2, vl i b
B B SR B b e gl 2, MR 9 R & R LR E A
EmER,

L4 HHEath
I EER A Excel Fl SPSS Geit# AL B4 o
2 HBREHMH

2.1 AFFEEEFAE T ZE 281k

5 CK Akt , SR-Ureal50, SR-Urea240 4325 5 5=
B9 hn 10. 42 % 8. 57 %, Ureal50, Urea240 4b 3 %
BB EE R, Ureads0 Zh M ™ 14.11%, SR-Ureal50,
SR-Urea240 — 35 Z [A]7= &2 57 ik 2 s I FR R AT
AR , 25 57 5 i 2 B A 3G N 3 0 , Uread50 5
Ureal50 #ELHE 7= 22. 44 % ; SR-Ureal50,SR-Urea240 5
Ureal50 #H Eb 4> BB 7= 18. 48 % 1 16. 49% ., ik I 4L 5
RO AV £ b, BCRE AR 250 T B AR A 3 I B
ERBTEZE7ENEMALA T ZRAC AL R 773K

35.00
30.00

o 25.00
g £20.00
mmﬂ 15.00
4 10.00
5.00)
0.00

CK SR Ureal50 SR Urea240 Ureal 50 UreaZ4O Urea450
P

E1l FAESEMEMKENETZENIE
Fig. 1 Effect of different types and application rate of
N on yield of kidney bean
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2.2 ARAMLEBFHE T 22 MRS

2.2.1 ZEMREETETA MRETEEEMEE
B ZE IR bR . X ZER & BB IRHT S T4
Br, B3R 2 "I, ARl —A B HIA Rl A Bk E , B 401
5524 4 > 15 AT X A L EOIE 2SR RN B AL BRI A
BEZERSR-Urea2d0 MW T X EMRESERERT
SR-Ureal50 1 Urea240, 385451 K 16. 82% 1 19. 79%;
AR EZE.3 AN EERE AR ZEEEE 5
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FEEF., Y, Ureads0 MM RS EEER T
Ureal 50, #4124 29.59% , H B AL 3 2 R #R ¥ A 135 2%
5. J58,Uread50 5 Ureal50 #8 L34 0E A 31.75%, 2%
SR BEKE, HEAEZ RHMERBEESR. NF—
WP GRFN B E, AT HER, TALHE T
ZOMRBTEREA RN GER, EH 5 R HE
I, B Ureal50 #p, CK. SR - Ureal50, SR - Urea240,
Urea240,Uread50 &b B T 2= B il§ BR £ & & 20 51 3% fin

34.83%.41. 95%.,35. 41%.,27. 31% F1 69.55% , 2 5 #B
KB E K, L Uread50 HER K HREE S EEEH S
FHELERELHE, D E45RUL, B4 T 5T
K AN ETHRESEE D E N, 5 Y1y
1R AEAR LL , 4 B R B 28 B A 5 3 3 PR 2K T it e 40 A 2
IR HEA THRMBE P EMZBILAS &E
R R AN B AR R EREE S &,

x2 AR EEFMEMKEN =EHBESENF I

Table 2 Effects of different types and application rate of N on nitrate content in kidney bean mg/ kg
hb 3 L] i a3
CK 407. 81+18. 39ab/B 508. 18+29. 48ab/ A 549. 85+54. 38ab/ A

SR-Ureal 50 377. 75+17. 60b/B
SR-Urea240 441.31+11. 16a/B
Ureal50 397.13+7. 94ab/ A
Urea240 368.41+9. 35b/B
Urea450 365. 09+ 26. 14b/C

498. 79+£12. 68ab/B

488. 71£50. 60ab/ AB

404. 71£34. 59b/ A
424.76£11. 37ab/ A
524. 46+5. 93a/B

536. 21£49. 15ab/ A
597. 58=£53. 30ab/ A
469. 83£20. 25b/ A
469.02£29. 17b/ A
619. 02£16. 30a/A

/RN R R — AR AT 2 4 SYOKF FER B,/ RFHRER —AEARRPZ A 5% AFF2REE, TR,

Note: Different letters before slash mean significant at 5% at the same time but different treatments, different letters after slash mean significant at 5% at the same treatments but

different times, the same below.

2.2.2 ZEHERCEHFRDMLM AARCEHFREE
M EZEENZ —. MAREERBAAREFZET
ZERAER CHERBIRHATH T4, B3R 3 AT, B
PR R AL BAR L, S IR AR AL G AR C &
1%, 5 Z #H kb, SR-Ureal50, SR - Urea240., Ureal50,
Urea240., Uread50 4b B 4> B 3 40 T 29.60%. 14. 8%
13.16%. 39. 475 1 26.32%0, 22 5 #F ik . & ¥ K °F;
SR-Ureal505 SR-Urea240 #H L3 12.89%,3 18
PREFEAL PR, Urea240 B s, B 3 5 T Ureal50, 3 i@
1 23.26% ., HHIRFEACEE T 3 18 AE X AR A, 5 =2 A
It s SR - Urea240 ., Ureal50., Urea450 4b P 38 g 43 51 K
23.19%. 23.07% 1 16.13%, 2 5 & & & K F;
SR-Urea2405 SR-Ureal50 #H b3 0F A 18.13%;3 i

WIREHEF, Urealso MbIAEAR C HEBRE, BE®
F Urea240, 3418 % 20. 58% ., JERIARFHE4EAE C &
BE5XTEALEE BEZ R, Ureadt0 i 2 5 T Urea240,
MRl —Ab B2 TR F G IEWIRE M T B ER, Br
BUBTEGHAER CHEBIMET RN LBES, 5
5 B4 H, CK. SR-Ureal50. SR - Urea240 ., Ureal50.
Urea240,Uread50 A B F 44K C S B IFE 05N
94. 27 % .63. 96 %6.73. 64 %4 .81. 98 % ,28. 77 % H1 73.70%,
ERHEREBEKF. FUHHEGRER CHREIMA
B IE K 5 B M 0 SRR A 5 58 SR R AR
FREEHPOHEAIRRESHER CHEBMER. &
FRKEZBILN S E L E R ROHEEERT Y
SRR .

x3 AEREEFHEMAENZELEER CAENIFMT
Table 3 Effect of different types and application rate of N on vitamin C content in kidney bean mg/100g
hb¥g B i a3
CK 15.20%0. 00c/B 25.237+1.03¢/A 29. 53+2. 27ab/ A
SR-Ureal 50 19. 70+ 1. 50ab/C 26. 27+1. 03bc/B 32.307+1. 00ab/ A
SR-Urea240 17. 45+1. 44bc/B 31.08+1.91a/A 30. 30+1. 73ab/ A
Ureal50 17. 20+ 1. 00be/B 31.0540. 75a/ A 31. 3041. 00ab/ A

Urea240
Uread50

21. 20-£0. 00a/B
19. 20+ 1. 00ab/B

25.7540. 89be/ A
29. 30%1. 00ab/ A

27. 30=40. 00b/ A
33.35+1. 76a/A

2.2.3 ZEETHEMHNE

e <
aFRA

b AR =R N

5o BEAETRHPIRE R, BrA AV BT AT S R

AR 2, X L KUK A B, B VR 25 B R —
HE B AR, X 4T BB, 5 X B AL,
SR-Ureal50 5 f 2 14 1 3% fin, 3% 6 >4 15. 15%, HE &
FEL A B A 4 2 22 5 SR-Ureal50 147 28 F Ureal50,
2 R & 22 8] .3 A bR 2 B AL 3 2 1] T
B BEES, RGP F AP 2 B A A 2
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TR AR B, ] S B AR L, 25 A0 B8R ATV
WS B IETEE K 16.16% ~33. 7%, 5 41 5 B84
Eb BT ¥ 1 W A B IR R Y LA 27. 8096 ~41.80 %6, 45
L EEARENES A TR R 2 B EN T
[ £ B R BAL A B8 PR R AL A RS AT A
VEE BEMER, P EIARIAEZ BEA BEER.
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Table 4 Effect of different types and application rate of N on soluble sugar content in kidney bean %
hb¥g B i a3
CK 1. 9840. 07b/ A 1. 66=40. 06a/B 1. 2440. 03a/C

SR-Ureal50
SR-Urea240
Ureal50
Urea240
Uread50

2.28%+0.12a/A
2.07=0. 06ab/ A
2.0140. 11b/A
1. 9610. 03b/ A
2. 050, 06ab/ A

1. 51+0. 04a/B
1. 64+0. 04a/B
1.6140. 12a/B
1. 52+0. 06a/B
1. 70+£0. 03a/B

1. 33+0. 20a/B
1. 33+0.07a/C
1.17+£0. 13a/C
1. 39+0. 04a/B
1. 48+0. 17a/B

2.2.4 ZEMEARSTESHA NEEHEAKRSE
BAE G, R 5 AT A, B, 5 X B A L,
SR-Ureal50.SR-Urea240 At TFTHEHFR S EE 2 =M
H R B, IR 43 R 17. 17 %60 15. 02%, —F Z A1 %A
W EF 3 N E R RS Z 0] K 5% A AR A
WERR, SXIEAHE, LR BIAE A & A
BB A REES., MAEFTRPNER, FOHEETH
BEHE S RAETHITE G T ARG, b4

AbFERLEE T & B B T R RS R 54, 9406~
89. 12% ;% SR-Ureal50 4, F.H1F1 5 14 kb 4% Ab BRAR 15
AREER, G L, EZDHEARES R4 TR E
K2 P WIT R E TR AR S 5 2 1 > 15 e AT A
L AR T R SR R AT 5 5 bR 2 A 9 Ak BEEOMEL 2R 1 B
FRETEMAEE PR G Z E KA B
EER,

%5 AEEEMEMKEN=EHEARSERN RN

Table 5 Effect of different types and application rate of N on protein content in kidney bean %
hb¥g B i a3
CK 2.33+0.02a/B 3.61+0.28a/A 2.4040. 04ab/B

SR-Ureal50
SR-Urea240
Ureal50
Urea240
Uread50

1. 9310. 11b/cC
1. 9810. 06b/B
2.1140. 06ab/B
2.05=0. 06ab/B
2.21+£0. 14ab/B

3.65+0. 04a/A
3.56=+0. 25a/A
3.5940.41a/A
3.70£0. 18a/A
3.447+0.08a/A

2. 37+£0. 05ab/B
2.47%£0. 19a/B
2.70%0. 04a/ AB
2.04+0.05b/B
2.49=+0. 12a/B

3 it 54

FhAEAT . 3 B A K Wt A B TR K S AR %
BANAE K, it A g RV R G B S e R et . FE AR
FFhFIE S R BB M AU . B B R 3 KR ST AR
HIMR AR R B A i (R R F I R A & B
ZEAEN—FERHEY , L EA B AR S . HLE R
RERIAE S ETARKPART R H W
B, B AR BRR Z , Z R %
R T=578, LB e85k, KRSk
KEWEKEZGT, H@HIRERRARES MK, 2B
150 kg/hm® fIRE & R X LA T ZEEAK S 55
REBRZ - BA KK 820K T 2 80 M A
B HIAE 240 ke/hm? A0BEF , 25 577 B 45 2 4 > R A
TR LR BE =R, RA BB 450 kg/hm'
MR T B84 A B & igimn, 2 5 2R
HAHILIRA BE £ 5F,5 150 kg/hm® ZREEMHILA R
FHERGIN 2 7%, 338 FR R R AL K &t F AR K Hb 3 fin T 1)
IIRTRAY , 58k 28 TR, =EAF I E KR
KO MEARERAE R . 25 b, (K& 2 B AL it A vT DL SR
KBRS A 55 B3R BT , A BT 1 4 BF A0 28 A 3R 5%
I

BRI AR L & B R AUID M B g B %

PEHIE IS, 2R AT RYWMRE S ESE
REAM—B B8 R R m BB AR, A
FiiRELAHEZ EEREER. XS54FRYES
W REF WM LRE B TA K. MAEBTHNIEL,
MREER, BRHEA RSB RE THEETAER
AT PR MAC » 55066 Ao 42K P9 D 4 R 6 e oA i B K 3 I R
BE T A R b K B AR B AR R G A F
15 A RR LR o B it e 20 R A B8 in i B4 0, 450 ke/ hr
EE R R A AP B 2 " F 150 kg/hm”® 538 JR K 4b
H, 20 EBRIEHELAE FTHERENMRLE SR, X
HiZMIEK AR R BRI, L E - AR EMAR
BER A KD, BB AR ER AT A A RE O E  H AR
IBART L, 0 AR fd B 7= A S F R R e, an s R
T R AN R kM 21 8 IS . BRJE B 450 kg/hm?
WA R E S, KBRS BWRTOR™ &
SFRBETNFEHR R TR )(GB 18406. 1 2001) (4R
<600 mg/kgURIRIO IR, &5 L, EEMRE T E
it £ B s A P S TG 2 2 R R i, O TR Ah B R A TR
HERERKSHEARKTEE X AN MERT
EOMRE SR,

Bl A B A S AR AR R BE S IR, =
Yk CHER DA, 524 4 > 15 it IR AH H,
FZRE SR R THEAER CHEA
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Effect of Different Nitrogen Fertilizer Treatments on
Yield and Quality of Greenhouse Kidney Bean

YANG Qi*** ,MA Mao-ting® ,ZHAO Li-ping’ , AN Zhi-zhuang® ,ZHAO Tong-ke’
(1. Plant Science and Technology College, Beijing University of Agriculture, Beijing 102206; 2. Institute of Plant Nutrition and Resources,
Beijing Academy of Agriculture and Forestry Sciences,Beijing 100097)

Abstract : Field plot experiment in cool climate was conducted to study the effect of slow-release nitrogen fertilizer (SLNF)
and common urea (CU) on the yield and quality indicators of early, middle and later growing period of kidney bean
(Phaseolus vulgaris L.). Results showed that compared with the local conventional fertilization, the yields of kidney bean
treated by 150,240 kg/hm? SLNF and 450 kg/hm? CU increased by 10. 42%5,8. 57% and 14. 11%5 , respectively,and there
were no significant differences among them, During growing period of kidney bean,the quality indicators showed different
changing trends. The nitrate contents of the kidney bean in all treatments significantly increased,compared with the early
stage, the highest increasing were in the treatments of 150,240 kg/hm? SLNF and 450 kg/hm? CU at late stage,and there
were no significant differences among them;the vitamin C contents significantly increased, which were generally higher in
the treatments of 150 kg/hm?* SLNF and 450 kg/hm? than the others’ ;the soluble sugar contents significantly decreased,
in general,which were higher in the treatments of 150,240 kg/hm? SLNF and 450 kg/hm? CU than the others” ; protein
content significantly increased at the middle stage,and decreased at the late stage,there were no significant differences
among all treatments at the middle and late stages. In conclusion, low-level SLNF application had a good effect on
maintaining stable yield and quality of kidney bean,In the meantime,it also could reduce the input of nitrogen fertilizer.

Key words: kidney bean;slow-release nitrogen fertilizer ;common urea;level ; yield; quality indicator
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