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Effects of Complex Bacteria with Urea Combined Application on
the Yield and Nitrogen Uptake of Garlic

SHAO Xiu-li, WANG Ji-qing,ZHANG Shen-pu,ZHANG Dan
(College of Horticulture, Henan Agricultural University,Zhengzhou, Henan 450002)

Abstract: Field trials were carried out, the effects of the beneficial microbial agents, which contain actinomycetes,
photosynthetic and other microorganisms, with different levels of urea on nitrogen uptake,nitrogen use efficiency and yield
of garlic were studied. The results showed that the treatments of applying microbial agents with urea compared to
traditional nitrogen application, yields, nitrogen recoveries, total nitrogen were significantly increased. The treatments of
microbial agents with total conventional urea and microbial agents with half conventional urea were higher in total
nitrogen and nitrogen recovery, lower in nitrogen loss. Compared to the traditional nitrogen application, the nitrogen
recovery was increased by 3. 94%5,2. 03%. Besides microbial agents with total conventional urea treatment, the garlic yield
was the highest which was about 1 210 kg/667m’ ,and compared to the traditional nitrogen application,the yield increased
by 8. 04%.
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A Y R AR AR AR A
1 #Rl5H*®
1.1 5

RIS TEFTHE A 7T R 2FIR e M (L4 40°16'58. 4"~
46°43'31. 8",z 4% 82°30'32. 1"~89°01'02. 2") # 47 , 1% X 35
JRBAKR TR T RA M, FRKE 200~500 mm,
KRB IFRFRIRE 20~40 cm, FFHSHE 4~6C, HFE
YIS E >10°C 19 4E FRIE 2 500~2 900°C, H I& 2 67%,
ToFEH] 120~135 d, FFEXBLIRIFE I E, HIATF
T2 7KV I 56 v (S A YR 08 v A T R
VDREHL + IR N AL R A K& 9. 05%, pH
8.52,HL 5% 502. 31 pS/cm, HHLE & &N 27. 98 g/kg,
A 0.1515 mg/kg, M AL B 0. 112 mg/kg, B 3 £
44. 40 mg/kg.,

L2 Rtk

PR LT I “Hr 2T 4 B 7 (Carthamus tinctorius L. ) i
TR B AR
L3 Rk
L3.1 Bt B RABE K 4 MRE
RUE 1L SBEEEES W, AL X
PRE 50 YoVEFEAE , ol A% 50 Yo7 AL AT IE Bt ; = BHBEAL 30%

*1 REHR
Table 1 Experimental project

e K RE =RIBEAE BRERAT
/m3 « hm—2 /kg + hm—2 /kg+hm=2  /kge+hm2
CK 3 000 0 0 0
No 3 000 0 375 150
Ni 3 000 225 375 150
Nz /P2 /Kz/ W3 3 000 450 375 150
N3 3 000 675 375 150
Po 3 000 450 0 150
Py 3 000 450 187.5 150
Ps 3 000 450 562.2 150
Ko 3 000 450 375 0
Ki 3 000 450 375 75
Ks 3 000 450 375 225
W1 1 000 450 375 150
W2 2 000 450 375 150
Wy 4 000 450 375 150

YESEAR, B J5 40% AERT 30 %618 AL ; B R 49 =2 1 )5
60 % FERT 407018 AL . WEIK J7 ¥k KR 3] e A KB
7K 3 W, A FNAE B 3090 WA 40%6 & AEW] 30%.,
K R FATRVE LU R RSB .
1.3.2 HHERERRE WK ZHATHEAL EK . E
B I M B Rk, KL AE4h W AR B R W AR
KEEREYIG A 29 H) fMEHIG A 20 H) ERIEY
(7 B 15 B FhFRESIS A 3 H) 7E4 4K BIH
BE BURE R FE /N X R FE ML B 5 ARLLAE , 38 I AR
10 emX 10 em JREEN 15 cm WAL AL EAR R BB+
SEREA SR SRR A 40 4 3R 4, FE W i 3t B
ABERFRRIFOIR , 7 8] S 5622, FF 25 AL B 8 7E AR b i £ 4
B3 A KB4 4%, 4 CORFR R .
L4 THMZE

AR C FENNERABEREIE AYE N
SRR ER A ERREE =Wk A MEP B
BRI 2 SR P TR R IR - BRI ek . BA T B IR+ 1%
A A e 0 ik B LR DT
L5

FH Excel YESUHEIC B K AL 3, Bl SPSS #4472
Stk R R PE AT
2 HRESW
2.1 ZIIEAR BRI WA Wy ik A R i AR AL

M 1A%, R A A Y A Y B R (O & &
HIZEAEAT F 102. 62~510. 45 mg/g Z [A],3X 5 B M
FIRGE 2 A . TR AR KN, £ 40 B A Y
AW C & EEERENE B E BT, 2K 1553
BRAE s B 21 16 0 2 1 3 SR T B, B E A i
IME ; 2 5 FEE L AE 8k S A K, 3 U W fin , R B T
FETH RIS B X 5 YRR AT XK ARG BB 7T 45 SR A M

BRI A A YR CHBYEBERT
R it AEL g %of R 4+ 438 (CKO , 2% Bt AR BT AR S £ AE AR B
MAEYEYE CHEE, X5 T RS SR+ R
Y C R4 RE—2. HiE NAEEEN, N, N4
Y CEHBBERTRIE N LA HFECK.N,),
A N it & Rt A B & 25,5 N EAEEN) 4
Y& C o8 BEMM TR A N ALAL 38, 78 (6 ] % P &
B, R N R A A SRS & C R,
A5t P AR 3 (P, P, PO MA Y A Y& C 5Kt P AR
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BEER KIS PR IEX A A Y& C K
A, AFEKAER R A Y & C & 8 78 3% 5 1] sk
TR EE R R YIEA LB+ W, W) Y&
CEHEBERTRAKLTE W, W) [HEEH RK
b+ (WO AR C &8 BRI, Fh 7 i dJpint 4
YECHFESHEKMGHEEREE.

203

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- TEESHER . F @D L 2013016):202~207

2.2 LHERBMMAEYAYRAS BRZL (NN, N AW N &2 228 TR N AR EH
2 ALK HEBEY AR AN &E  HECKND AR N B R 8% 25, A1,
WA T 19. 67~113.93 mg/g Z ], NGk EF, 40 H.m NCAE AN R N SREREES, & NE
TEBAAERIN, A0 PR YR NSRS M AENOEYE N SBE&. il P ALLE® PP
AR CEREMEEMM RIS, M MEYEYE N BER TRIE PALAX A+ CK,
AYEYERNSESEYE CHEREEREIEMERK. & PO, GO K K K, KD EY & N &
MEACAEEE A E YR N SBYBER TARIEE BREEER. ARUKAERAYE N &B76% R
xR 1 (CKO , R BABEAL AT ISR AL EARPR AR RBEESR M REEN 557 B Rk 4 2 +
AYBRNKEER., SEYE CHFEMEMUE NELE  EOWOAYE NSFBEERTHEKGELE.
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g 100 g b é .. ¢§ s 100 | %-:.: % i
3, LEAE . A || B g, NE | N | N

RN M BETEN FhRcull RN REAEIY) Fh sl

1 AEHEELEIEREHNEYEDEHRSEN LI
H AR N B ; B AR PABAR; C. AR KEAR; D ARKARE, AR/NGFERRABR 225 832 (P<0.05) ., FH,
Fig.1 The effect of different fertilization treatments on microbial biomass C contents of safflower rhizosphere soil
Note: A;Different N treatment; B; Different P treatment ; C;Different K treatment;D:Different water treatment. Different small letters in the same row are

significantly different at the 0. 05 level. The same below.
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Fig. 2 The effect of different fertilization systems on microbial biomass N contents of safflower rhizosphere soil
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Fig. 3 The effect of different fertilization systems on microbial biomass P contents of safflower rhizosphere soil
— — ey LY — 4 /,
x2 AEKBEALER X LT AR BR L 33 4 B F i ERER R
Table 2 The effect of different fertilization systems on ecological stoichiometry statistics of safflower rhizosphere soil
AR POk C:N C:P N:P C:N:P %] C:N C:P N:P C:N:P
CK 7.7 abe 133.8 b 17.4 ¢ 134:17: 1 CK 7.7a 133.8 ab 17.4 2 134:17: 1
No 9.9a 86.2 b 8.7c 86:9:1 Ko 4.8a 122.5 ab 25.7 a 122: 26 1
SRR Ni 4.8 cd 107.7 b 22.2 be 108:22+: 1 Ki 4.8a 109.0 ab 22.9 2 109:23: 1
Nz 5.0 bed 116.1 b 23.1 be 116:23: 1 Kz 50a 116.2 ab 23.1a 116:23: 1
Ns 5.5 bed 102.9 b 18.6 ¢ 103:19+: 1 Ks 5.4a 99.8 b 18.4a 100:18: 1
CK 4.8 cd 175.9 b 37.0 abc 176 + 37 ¢ 1 CK 4.8 a 176.1 ab 37.0a 176 : 37+ 1
No 7.5 bed 118.0 b 15.7 ¢ 11816 1 Ko 4.8 a 172.5 ab 36.1a 173+ 36+ 1
K Np 5.9 bed 154.8 b 26.4 be 15526 ¢ 1 Ky 4.8 a 169. 5 ab 35.7a 169:36: 1
Nz 4.9 cd 167.2 b 34.1 be 167+ 34+ 1 K> 4.9 a 167.2 ab 4. 1la 167 : 34+ 1
N3 2.9d 103.1b 36. 0 abe 103:36: 1 Ks 50a 196.7 ab 39.3a 197 :39: 1
CK 4.7 cd 180.0 b 38. 2 abc 179+ 38 1 CK 4.7 a 179.4 a 38.0a 179+ 38+ 1
No 8.9 ab 117.8 b 13.2 ¢ 118+ 13: 1 Ko 5.8a 146. 6 ab 25.4 a 147+ 25+ 1
oyt Np 5.8 bed 148.9 b 25.6 be 149 : 26 ¢ 1 Ky 4.7 a 124.5 ab 26.4 a 125: 26 1
Nz 5.1 bed 134.7 b 26. 3 be 135:26¢ 1 K> 5.1a 134.7 ab 26.3 a 135:26: 1
N3 3.8 cd 139.1b 36. 3 abc 13:36: 1 K3 5.0a 165. 3 ab 33.3a 165:33: 1
CK 5.3 bed 272.8 a 51.5a 273151+ 1 CK 53a 272.8 ab 51.5a 273523 1
No 1.0 a 176.7 b 16.1 ¢ 177 : 16, = 1 Ko 4.7a 260. 6 ab 55.7 a 2612 56 ¢ 1
AT R Ni 5.4 bed 209.7 b 39.0 abe 210:39: 1 K1 4.4a 229.6 ab 52.7 a 230 53¢ 1
Nz 4.9 cd 214.0 b 43.5 abc 2144431 Kz 4.9a 214.1 ab 43.5 a 214: 4451
Ns 2.8d 145.0 b 52.7 ab 145:53: 1 Ks 3.9a 226.4 ab 58.8 a 226259 ¢ 1
CK 7.7 133.8d 17.4 d 134:17: 1
ab 33 7 w1 4.6 be 109.7 b 23.8a 110: 2451
Po 7.0 ab 403.2 ab 57.7 bed 403358+ 1
W 4.8 be 123.6 b 25.8 a 124: 2651
R Py 5.0 ab 124.8 d 25.0 od 125:25+: 1
Ws 5.0 be 116.2 b 23.1a 116:23: 1
P2 5.0 ab 116.2 d 23.1d 116:23: 1 W 45 be 13351 2.8 13330+ 1
Ps 4.5b 91.0d 20.3 d 91:20+ 1 4 : : o8
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gx2
AR POk C:N C:P N:P C:N:P %] C:N C:P N:P C:N:P
CK . . .
48 b 176.1 d 87.0 bed 176+ 371 w1 5.9 be 171.2 b 29.2 a 171:29:1
P 5.9 ab 543.4 a 91.8 a 5431921 W o Iy 450 o4t a3:1
T P 4.8 ab 174.2 od 36. 7 bed 174:37: 1 2 "o c : -v e
W 4.9 be 167.2 b 34.1a 167:34:1
P; 4.9 ab 167.2 od 34.1 bed 167:34:1 W i3 235.7 ab i 26t 55 1
Ps 5.0 ab 154.5 od 31.1 bed 155:31: 1 4 e - e
CK 47 179.4 od 8. 0 bed 179: 38+ 1
ab “ 38.0 be 38 w1 10.1a 207.7 ab 20.6 a 208:21: 1
Po 7.4a 423.9 ab 57.5 bed 4245711
W 5.9 be 165.7 b 27.9 a 166: 28+ 1
B P, 5.3 ab 141.24 26.8 cd 41:27¢1
W 5.1 be 134.7 b 26.3 a 135:26+ 1
P; 5.1 ab 134.7 od 26.3 cd 135:26:1 W e o6 it 20 2 o6 5205 1
Ps 5.0 ab 118.9d 23.7 od 119:24:1 4 "0 e . e
CK 5.3 ab 272.8 be 51.5 abc 273+ 51 1
W, 9.0 ab 319.9 35.6 32036 1
P 6.8 ab 454.1 ab 66.5 ab 454166 1 ! & 2 a
W 5.4 be 209. 8 ab 39.0a 21039 ¢ 1
P T B P, 5.8 ab 214.3 od 37.0 bed 214:37: 1
Ws 4.9 be 214.1 ab 43.5a 214441 1
P 4.9 ab 214.1 od 43.5 bed 21443+ 1 w 5o b hah o S
P 4.3b 179.5 od 42.0 bed 180: 42+ 1 4 " : e

2.4 £ HIEGAYA YR ER AL

TIEMAE Y R R C N LG AT R B MUAE Wy R VR 45
g R, C: N IR L A BB A VRS
MAEYAYE CHBEE™ . mE 2 K407 A
Y& C: N Hrr A, HAMETE FI7E 2. 8~11. 0 Z 8], N At
SEFEFKAEFEXS C ¢ N B2 52, [5) e A 7K P feh < 35
F) LA B, L B I T e & i, Rk o+
AR, A L E RS . HRAERKD N, f1 W, 42
HWAERAS, N, A1 W, LR EAEXT 8. 11 N. P K, W W,
AFRAE AR C o N HEZE AR R AR K 814 3
5.0,4.9.5. 1.4. 9 e, LR HIRE. AWEC: P Ib
R IR AR A SN EE IR, R R
B,C: P S R R AR K - S R A
X, RYE A MBS ERAL C: P E—BAR L
AR, BV AE Y B PR R B R . P ARAREEXY C ¢
P LR 8 3%, Py AR LG B/ 26 45 B30 43 30 91. 0,
154.5.,118.9,179.5,C : P FufE & /Nid B + e i A 4 o
SRR EREIREPEI YT L EE
BRHIB BV 1, T Po AbFR HO(E B K, 76 45 HY 40
S 403. 2.543. 4,423. 9.454. 1,C + P 455 A ] i35 B + 43¢
WA BTSRRI R T RE Rk R A L
B, N P HEAT BIFME R R SRR P E R
SEFAR AL A W) 22 WE M N A 4 b BR Ak 2F AR 3R Y B AR
P R R R B L T B AR IR R AR AL AR
WA B s 33 RO LU A 23 B ARAE A 2R AL it i b
SRR AT AR, ST IR N P
L ARALTE FEIZE 8. 7~91. 8 2 [a] , ARk 4 K, 1H 85. 5%
FEHTE 20~60 Z 8], N.P AEALEEST N : P Hefgm 2,
R K IRE K LR . MR A N, Hil P, AbFE L
AN, FI Py B AERAR S .
3 Zig5itie
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Effects of Different Fertilization Systems on
Rhizosphere Microbe Ecological Stoichiometry Characteristic of
Carthamus tinctorius L. in Xinjiang

GUO Huan,LIU Bin,MA Xiao-li,ZHANG Xia
(College of Life Sciences,Shihezi University,Shihezi, Xinjiang 832000)

Abstract; Taking Carthamus tinctorius L. in Xinjiang as material, a field experiment was conducted to detect the
microbial metabolic biomass using fumigation extraction method with water-fertilizer coupling as center. The effects of 4
factors (N, P, K and water amount) on rhizosphere microbe ecological stoichiometry characteristic of C. tinctorius L. in
Xinjiang were studied using four factors and three levels quadratic regression orthogonal rotation design. The results
showed that fertilization could increase the soil microbial metabolic biomass carbon (C), nitrogen (N) and phosphorus
(P) contents significantly, and change the ecological stoichiometry ratio. Reasonable fertilization system was benefit to
improve soil nutrients. Soil microbial metabolic biomass C and N showed the tendency of “up down and up” with the
growth stage prolonged, and P content decreased. The dosage of N fertilizer had significantly effect on C, N
concentrations and C : N ¢ P; the dosage of P fertilizer had significantly effect on C ¢ P and N : P; the dosage of water
had significantly effect on C, N and P concentrations; the dosage of K fertilizer did not response.

Key words: fertilization systems; Carthamus tinctorius L. ; microbe of rhizosphere; ecological stoichiometry character
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