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Effects of Nitrogen Managements on Growth of Garlic and Risk of Nitrogen Loss in Field of Erhai Lake Basin,
China
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Abstract: Soil degradation and lake eutrophication caused by irrational agricultural nitrogen management is becoming more and more seri—
ous, it is necessary to seek the appropriate nitrogen managements to effectively enhance the soil productivity and reduce the risk of nitrogen
loss. A field experiment was carried out to study the effects of 5 nitrogen managements on agronomic characteristics, yield and economic
benefit, nitrogen use efficiency of garlic, soil nitrate residue and nitrogen balance in Erhai Lake basin. The results indicated that, compared
with conventional fertilization treatment, the yield and economic benefit for the treatment of optimized fertilization combined with no—tillage
and straw mulching increased by 7.9% and 14.1% respectively, nitrogen use efficiency increased by 20 percentage points, about 42.3%,and
0~30 cm soil nitrate residue reduced by 44.2%. No significant difference was found for the yield among conventional fertilization, optimized
fertilization combined straw burying and optimized fertilization treatments, but the economic benefit of the latter two treatments increased by
5.7% and 3.4% respectively, nitrogen use efficiency increased about 11 and 13 percentage points respectively, about 32.6% and 34.5%,
and 0~30 cm soil nitrate residue reduced 41.0% and 61.0% respectively. There were no significant difference for the yield between nitrogen
regulation treatment and conventional fertilization treatments, but economic benefit reduced by 3.2%, nitrogen use efficiency increased 18

percentage points, about 40.3%, and 0~30 cm soil nitrate residue reduced 53.0%. Though 0~30 cm soil nitrate residue was cut down by
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92.4% with the treatment of cow manure only, but the garlic yield and economic benefit reduced by 22.8% and 19.1%, respectively. In con—
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clusion, optimized application of fertilizer combined with no—tillage and straw mulching or straw burying could ensure the garlic yield, in—

crease the economic benefit and reduced effectively the risk of nitrogen loss, was a good choice for the nitrogen management in Erhai Lake

Basin.
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Table 1 Basic physical and chemical properties of the soil studied

32K Soil depth/em  NHi-N/mg-kg”  NO;-N/mg-kg™ OM/g-kg?! TN/g kg™ TP/g-kg™ TK/g kg™
0~10 4.26 6.64 80.86 441 1.28 16.79
10~20 5.25 6.29 80.42 442 1.47 18.09
20~30 3.38 5.37 55.28 3.18 1.17 18.47
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21 FAREEERA TARREER 2K
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SPAD {E K =B 22 R A B3 ; s FFE 5 & B
REHERIER S, FEBE 2RI K Sk T B K
BEFIBHEAL, =R, B S b R B
PR S IR IER Bk 7.9%; FEFFBIEAN I &R
ZHREAS T A B, 7= B A S AR IR A 8.5% 5
Akt S A 02 R 4 7 B T I AR A R 4.0%
7.1% , 258 8.3 ; Bt 4 ZE A0 3 Y B bk T 22 LSPAD
EAP= B3 B KT H A AR, Hord =25 > Bt e
TRtk 22.8%.
22 AEREEEEN T REA HEMZ 5T

H2% 3 A, S AL AR AR L B B = T
SBHEAE , F RS FE B B S T AL B, Bt 4
FRZ, MRS FATE = MBI IR R A
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Table 2 The design of experiment treatments(kg+hm)

AKAE Fertilizer
b3 Treatments FEFF Straw 42% Cow manure
N P,0s K0
%5 H Check(CK) 0 0 180 150
B 42 Cow manure(CM) 36 000 0 180 150
SJHBJEHE Conventional fertilization( CON) 36 000 675 180 150
PeALHERE Optimized fertilization( OPT) 36 000 375 180 150
FFFEFTE 5 No-tillage and straw mulching(NTC) 15 000 36 000 375 180 150
FEFFBIHE Straw burying(BS) 4500 36 000 375 180 150
% & % Nitrogen level regulation(NR ) 36 000 PEE 180 150
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Figure 1 The biological traits of garlic of different treatments
35 o PIEB AL /3R =4 11 A 13 N E G AR
B b b ] I ) S R 3 ST R AR AR 7S 18 AN 434, 3
W 225 o 40.32%, HUBEFTRGER L, PR E
EEol RS T, BT AR S 3K 14.1% , PR ARG IE A
g ogsy FEFFBAESY SIBEG 3490 5.7%, R A i
DR AT 3.29F1 19.1%,
st 23 FRARKEERA T LRARKRNE
0 T H1 & 3 T, B A F 1 S BB AL AL B 0~30 cm
CK CM BS NR OPT CON NTC

AbF Treatments

2 ARREXFEF=E(P<S%)
Figure 2 The economic yield of garlic in different treatments(P<5%)

BIZFAEE . DL 2B I, TR R R
HEFIFZR, IS RAT SRUIE I FH 3R B 2 T Hih s 2
S 21.9% ; s PR R AL AR EE & TH
oAb B, BT B AE SR = 20 1N E 7045, ik 42.34% ;75
FHEHEE IR I R T ALREAL, H2RARE,

TR R B, HA 0~10 cm 1+ E35 200
mg kg, AEMRNEE S, B FREHAED S, #7
F 60 d if PR B AR, I IE(E K ER Y, IR
W%, Wk KSR . NE 4 AT L H , S BEHE 100
cm AL IEIK NOs-N V& BEE H M b 3 2= Sl o .35
JERHIR 25 mg- L7, X UL B R R MAR R R R 1
HERE AR R AT 0~30 em )2 NO;-N
e BEF 100 em AbB BE/K NO;-N ik X B KT
WERAE; SBFEFFAE S 0~10 cm +ENO;-N WRE#H

R 3 AELETAFHREE AEFARNEFHE

Table 3 N uptake, N use efficiency and economic benefit of different treatments

s 75 Yield/t-hm™
Treatments Jh%% One—clove 75 Clove
2 H(CK) 9.3 7.4
43(CM) 13.0 9.8
>J B HE (CON) 12.8 16.7
AL HEAE (OPT) 143 14.0
GHPE % (NTC) 159 159
FEFFEAEE(BS) 16.2 10.8
REFE(NR) 13.4 14.0

2/ N AEFIF /% BV ART 7T hm?
One-C/C N use efficiency/% Economic benefit

1.26¢ - 7.7a

1.33¢ - 13.0b

0.77a 21.8a 16.0cd

1.02b 34.5b 16.6d

1.00b 42.3¢ 18.3e

1.50d 32.6b 16.9d

0.96b 40.3¢ 15.5¢

A HUAE 100 JG -+, F5FF 300 J0-t, JRE 3 Ji-ke™', RERSF 3 JT kg™, L45 1 T kg™, 5 30 000 J0 -hm™, FivAE A BEFNCIR A T 24 000 JT
h™?, BHUEH 3 000 JG - ho s 55 10 T0-ke™, ¥ 55 5 70 ke RAPEIRRAREARF TR a.b FH B E LB P<S%KF ERIZESR



1368 X I4E - A FH 8028 8 FISE 0 T PR A AR A K VB3R i 2 IR, P 2 2011 4E7 A
250 - 7r
0~10 cm - a
6
T om, 200f T i &
S S & 5t Seedling
Z Z W
s E 150} 5 £ 4l
g = £ & b
g 100 | g8 50
g = T
L 5]
g . S = ol ¢ c
5 % 50 F 5 % c
ol HETT T e L O L L L]
0 60 90 120 150 180 CK CM BS NR OPT CON NIC
PR EUd AP Treatments
160 Day after sowing/d 30 -
[ sk
z
10~20 cm OL '&n 25 ¢ Harvest _:?:_
. | s
T, 120 % ® ool
o 4 Iy
Z § M b
s £ SR 15¢
-l £ = R
Z ¥ g s 10} -
e 3 =
5] | o
$ s 40 S5+t
3= d d
ol =
0 ! ! ! ! L CK CM BS NR OPT CON NTC
0 60 90 120 150 180 4MFH Treatments
PR $d . :
Day after SOWillg/d 4 ﬁﬂ*ul&&ﬂzz ]E.I&bii 100 cm &b%ﬁzk N03 -N %g

—
=]
(=]

20~30 cm

Concentration of NO;—N
NO;-N ¥k /mg-kg™
I oy %

S S S

[\
(=)
T

(=]

0 60 90 120 150 180
PR %/d
Day after sowing/d
—4-CK -A-OPT ®NR -XCM -% NTC {1 CON -@-BS
B 3 AELEERRXAELLE NO:-N iREMZHIEEN
Figure 3 Dynamic of NO;-N concentrations at different soil layer

under different treatments

5,180 d ik 160 mg-kg, . = TG AE S A #E ,
{B AT 10~30 em 42 NO;-N ¥R BF B B Tk
HE , Se SRS FTE 5 i 51 100 em 4098 087K NOs-N VR B
= R WY W= oo N = i (s B R 17w
WO HA ) S5 A T AL A AT 0 > 5t IS 5 A5 AT B B
BREEAML T3 0~30 cm +JZ NOS-N W&, BANAFH
WY BT B2 DA A5 b B RS AT
B H 100 cm ZbBUE/K NOS-N R B & & Tk
PRt RE , {5 20 T 3T B AR , ook 2 ) 5 25 A O
FER ARSI BN s Ffich S A HEE N A F HH 0~30

Figure 4 NO;-N concentration in filiration water at soil depth of

100 cm at seedling and harvest stages in different treatments

cm 12 NO;-N ¥k 1 100 cm Ab3B 37K NO;s-N ¥k
EH 55 A, m K T HAM AR,
24 BERVEE

X BT A S B, ARBWFHHE
BBV S A X R R BRI R 4 Bk
THHM, RS T AR R EBR K, KR AR
A FEAFEEA . R EMF LAY 1L 35
A3 N BETHASRE) S HEANE, ZE
R A EZOR HIERHEA ; RE MM S FEAHEE
Wit E MR LR B LA . FERDNRRAT
1 0~30 cm L EH LA R R 22.9 kg-hm?, 01k
REH 57.9 kg-hm, FEFPH] 13 N, 24 70.2 kg-hm?,
P ABIER 60.0 kg hm™,

M 4 7TH, e E S A B RS, M5
Jti HE 52 25 1 T HoAth b 3R, AR AL AE L R R IS RS AT
MR AEEFAERE . > IFE AL R R W BB
1%, 12 29.3% , HoAth4eb 30 R W e Bl o8, 9 F
40%; T KRB L IEESA S BB, 13 N 52
B LARHERER R 3, S IR Mt AR A A BRER B B (3 v T
fhih 38, 3% 504 kg-hm, RALHEAE ebrE 2 AR
i RS FE B0 R B 2F 28 A0 PR Y B AR 0~30 em +
EHBRERFR R, B BHEAE BRI 41.1% .44.3% .
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T4 0~30cm T E-KAFRREERERMNTLE
Table 4 Apparent balance of nitrogen in 0~30 cm soil—garlic system

RAE W N uptake 13 N, R Soil N, residue REFWMEMr Apparent balance
AL Treatments 5
N Input/kg-hm kg+hm™ % kg-hm™ % kg+hm™ %

B ZE(CM) 211 113a 533 39a 183 60c 28.5
S REAE(CON) 886 260c 29.3 504e 56.9 122d 13.8
HRALHEAE(OPT) 586 242b 413 297d 50.7 47b 8.0
GAEZ(NTC) 586 271c 46.3 281d 48.0 34a 57
FEFT BRI (BS) 586 235b 40.1 197b 335 154e 26.4
ARFE(NR) 511 233b 45.7 237¢ 46.3 41ab 8.0

53.0%.60.9%F1 92.4%, +IERERELFRA N A ENE
BLE ], AL FRAN R ER IR Y LB XA R, o ST 1B
HE 5 55 (56.9% ) FEFT BHIRERAK (33.5% ) . Bt A 2 A
R (Z1H 18.3% ), iX 53 BAR &) M) R BRIt 2% 5 & Ab BE
RE RN 2 L 251G, Forh it 3¢ RS FT
BRI AC R , 435 28.5%.26.4%F113.8%

3 itig

Rirr Zo T P SR 7 T 5, i 2 W A 8k
Jia, AT AR ERRTER)Z TR B R ER
M TR EFF G B R AL A RS 2, R P
G AR AR AL 675 kg-hm?, BAR K=&
B, [BRAEH SRR, S0 22% , REKREBERE T
B2, ik 58% , 1% 0~10 em + 23R & ik 30%, A
R ERRAR R, KEPIF R, LR R
M R R R — DB B R, R B AL IE v
38 AR FH /R R B 2k i 2 I, (AL R HE A
RERZESSAET BEFERAREAR, BXG™
B5 B ZERARE, B R TR
A R A R ER SR B, R R A A BB A A
IR 40%, FANZES EALTRA AL - R AR A B,
S LR , oSk L5 Rl BE 55 m P& TR A
THIRA R, TR BN T RAFI Tk FR T AL,
ERZ Wi Skoms L B9 BB IR F5 Bt — 28158 55
Sb, F ZEAE TR - R R IR AR AR, TG A B
B 127736 AR P o BGUBEOR, KRB AR 26 E
AP RV EL A R K A B2 R, S A 3¢
PR CREAHLA, 7 BRUE ™ B RIS AT LIAR R
FEAR A IR AR AR FE DR B AT SR A PR SR XU o

AT E R ERAHRARZN AR LS
KE BN KGR T RMERT , bt
AT m b= IS KB R ,0~10 cm )R HA
ALFEE KBRS 10%, JUHAESEZERY I 13 f ok &
BRBOR R T BEER R Bk . RS TR

B, S AT 7 25 RE S S50t e at Bk MR (R VED)
A K R R R A 7= B9, ZE 45 A PRV I K B AR R
BT, St iE =R R R EMA R K
RFRERRBRBESGHNE, BEREEN 713%,
RETR I IRt K FRAE K (EIR E R A 5% 7Y A1 i
BRWPRENRE, LG —EMIRERE, b T
REVRH B % , P78 o5 8t 1y e AR 1 A4 AE R Rt
Mo FEATBIERRE H7E R BRI N 32, 1B X T T
BFFTE/D , R B AE B S M L AR L), TTRE S
HAZR 0~30 cm HJEREA K, 5 SMEFF B AT LAY
I EAEVURAGEY R, SEEPHER
AR AR B A2 5035 A9 R i REAT 25 A0 PRI 1 8
MHEREL TR B B (HHA R IR BRK, 15 24% AR5
FY AU PRk RN B A WA, H—, SR
FEFF BRI BE R E WIS R R R A %5 H,
FEFFEHIE T “Bk-A— K" B LG A2 T A A
RN N0 HE, 3% KRRAEEA — 0 I, f5#F
BRI BT 5 AR B A A . b
B, B AR T T TE 7K S5 V5 Y ) R o A R )
DU FEFF B A 2R S — A R it o

4 i

(DR RIA S AN s 7= B B )« St
FEFE S/ A ERA 44.4% 50T B T BB
BETEEA 7.9%; FEFF B ULRERR R R AR TE
AR B ERA 44.4% 44.4%F 55.6% 1) 5AE T
B ST IR PE B A 4.0% . 7.1% 1 8.5%, R
B 5 Bt AR 2 ST BB AL = B AR 22.8%

(2) R G HA T AR R SR M & 52
FIRZ - LA REAE S 28 A | SRt 1 78 55 AR T
HHT DR SRR AR, HhRIEFHHES 5 R
34.5%.40.3%.32.7%F1 42.3%, %> WHEAE 4 R
29 13,1811 1 20 /N E 43 a5 s S 7 55 K5 FT BHIE A0
PR AT Ak P 2255 55 25 A8 S B AT 3 AR R 14.1%
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5.7%F1 3.4% , B R VARG 2553 HIFEAIG 3.2%F0
19.1%,

CIZNGE* 5 22 EwoE-e RN dip-A T R
PRACHENE ST o5 R R AR AT B mT L
B EREAG 0~30 cm HHERETRERER A, BT IRHEAE 5351
FEAR 41.1% .44.3%,53.0%F1 60.9%, ¥TT L3 E R
REWARNEL; Hble A28 S IREAL 0~30 em 1-3EAH
FRER IR B ARG 92.4% , BEMR KIBIR R E AR AL

25 L, BHLICHUIE B S & e pH RS T 25 5
FEATF BRI I Y = & . IRE AT
7 AR AR SR 28 T IR A B Y D T 5 e i AR
B,

B E 3k
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