Hans Journal of Soil Science -3%%}%#, 2019, 7(4), 262-269 Hans X
Published Online October 2019 in Hans. http://www.hanspub.org/journal/hjss
https://doi.org/10.12677/hjss.2019.74032

Effects of Integration of Water and Fertilizer
Application of Chemical Fertilizer and
Biogas Fertilizer Combination on the

Yield of Wheat and WUE

Jicheng Wu2, Xiaoying Pan2, Yonghui Yang!2, Huiling Zheng3, Cuimin Gaolz,
Lixia Zhang!?, Pingfang Li4, Guangze Xiong>

!nstitute of Plant Nutrition & Resource Environment, Henan Academy of Agricultural Sciences,
Zhengzhou Henan

2Yuanyang Experimental Station of Crop Efficient Water Use, Ministry of Agriculture, Xinxiang Henan
*Henan Station of Soil Fertilizer Station, Zhengzhou Henan

*Institute of Dancheng Academy of Agricultural Sciences, Zhoukou Henan

*Henan Shijixin Energy Technological Co., Ltd., Zhoukou Henan

Email: wujc2065@126.com

Received: Aug. 27", 2019; accepted: Sep. 12, 2019; published: Sep. 19", 2019

Abstract

In order to improve the efficient utilization of agricultural wastes, and reduce environmental pol-
lution, and promote crops saving cost and increasing efficiency and increasing production and
quality under the integration of water and fertilizer, which is to realize scientific utilization of
biogas slurry and reduce the input of chemical fertilizer. The experiment of the effect of integra-
tion of chemical fertilizer and biogas residue & biogas liquid combined application on wheat
growth, yield and water use was studied in Dancheng county of Henan province from 2016 to 2018.
Three modes were set up in the experiment, which included biogas residue & biogas liquid, chem-
ical fertilizer and biogas residue & biogas liquid, and chemical fertilizer, including: 1) Biogas resi-
due 60 t/ha . 2) Biogas residue 30 t/ha and biogas liquid 7.5 t/ha at the filling stage. 3) Biogas re-
sidue 30 t/ha and biogas liquid 22.5 t/ha at the returning green to jointing stage and biogas liquid
12 t/ha at the heading and flowering stage. 4) Biogas residue 30 t/ha and biogas liquid 22.5 t/ha at
the returning green to jointing stage and biogas liquid 12 t/ha at the heading and flowering stage
and biogas liquid 7.5 t/ha at the filling stage. 5) Biogas residue 30 t/ha and special fertilizer 450
kg/ha and biogas liquid 15 t/ha at the jointing stage. 6) Biogas residue 30 t/ha and special ferti-
lizer 600 kg/ha and biogas liquid 15 t/ha at the jointing stage. 7) Biogas residue 30 t/ha and spe-
cial fertilizer 750 kg/ha and biogas liquid 15 t/ha at the jointing stage. 8) Biogas residue 30 t/ha
and special fertilizer 450 kg/ha and biogas liquid 15 t/ha at the heading stage. 9) Biogas residue
30 t/ha and special fertilizer 450 kg/ha and biogas liquid 12 t/ha at the filling stage. 10) Special
fertilizer 750 kg/ha and biogas liquid 22.5 t/ha at the returning green to jointing stage and biogas
liquid 12t/ha at the heading and flowering stage. 11) Pure biogas liquid (Bottom 30 t/ha and 15
t/ha at the returning to jointing stage and 12 t/ha at the heading stage and 15 t/ha at the filling
stage). 12) Conventional tillage (Special fertilizer 750 kg/ha and topdressing urea 225 kg/ha). The
results showed that the application of biogas liquid and biogas residue could improve the growth
and development traits of the wheat, such as plant height, ear length, spikelet number, grain
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number per spike, and 1000 grain quality, and the sterile ear dropped at the same time. The plant
height was increased 1.31 - 15.92 cm compared with the control, among which the highest was
treatment 7. The ear length was increased 0.01 - 0.60 cm, among which the longest one was treat-
ment 2. The number of spikelet was increased 0.08 - 2.32, among which the best one was treat-
ment 5. The number of grains per ear was improved 0.87 - 11.32 grains, which the best one was
treatment 11. The quality of 1000 seeds was increased 0.12 - 5.50 g, among which the heaviest one
was treatment 11. The sterile ears decreased 1.89 - 5.09 ears respectively, among which the best
one was treatment 11. Therefore, the yield and quality of winter wheat was improved effectively,
compared with the control yield of 6022.5 kg/ha, which increased 0.70% - 57.58% respectively.
The water use efficiency had the same trend with the yield. Compared with the control of 15.03 kg
mm-ha, the water use efficiency increased 0.31 - 8.96 kg/mm-ha. All of that, the best one was
treatment 11, which was increased 57.58% and 8.96 kg/mm-ha respectively. The protein and
crude starch content were increased 0.30 g/100g - 1.00 g/100g and 0.57% - 2.22% respectively,
and the best one is also treatment 11. Compared with the treatment of biogas residue, the same
trend was observed except the treatment 2 and the treatment 6, but the protein was only im-
proved by the treatment 10 and the treatment 11. In a word, the best mode is the application of
chemical fertilizer within 450 - 750 kg/ha and 2 times topdressing of biogas liquid at the jointing
stage and heading stage or full-scale biogas slurry, which is beneficial to reduce the application of
nitrogen fertilizer, and improve the yield and the quality, and reduce the environment pollution of
organic waste.
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HE

RNRFARNWEFU B RBA A, WOFEEE, RBERIEVIKIE— L5 AR B RO ™= 187

SEBLA R AR AL PERRBEN , 2016~2018FLE ERIRIAIS T H T2 T 40 A5 VR V8 VR i fte /K pEL— 44
WX NEEKRE . FEFKSFHEEGR. LRP@ELT =R, BRELEERBRER. E
S5BB BRI 1iE. B1) BE60 t/hm?, 2) ¥EE30 t/hm? + ER BB 7.5 t/hm?, 3) BE30
t/hm? + RE - IRHHEH22.5 t/hm? + i - FEHER 12 t/hm2, 4) B30 t/hm? + BH - KH
BIEW22.5 t/hm? + HEESER12 t/hm? + ERHER7.5 t/hm?, 5) BE30 t/hm? + 450 kg/hm? &
FIRE + KATHIFEMWLS t/hm2, 6) B30 t/hm? + 600 kg/hmzEFE + KITHHEMLS5 t/hm?, 7) B
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#30 t/hm? + 750 kg/hm2E B + KB L5 t/hm?, 8) B30 t/hm? + 450 kg/hm?EFJE +
HWAEBE®15 t/hm2, 9) E#&E30 t/hm? + 450 kg/hm2E AL + ERPBEW12 t/hm2, 10) 750
kg/hm2EFIE + BEF - /A BEWR22.5 t/hm? + HBHER12 t/hmz, 11) AEBRCHE(EHE30
t/hm? + B - IR P15 t/hm? + FHER12 t/hm? + ERE15 t/hm2), 12) FERBEEHIE750
kg/hm? + JEfE225 kg/hm2[RK). SGERBBBEBABONAER THRBNZERKEETER, .
. M. B, TRREXRSAEEENSE, ANAZETR. SXRMHEK, REERS
1.31~15.92 cm, AE7HE, FEEKEK0.01~0.60 cm, 425K, PMEEIEN0.08~2.32, AHSH
%, FBAECN0.87~11.320, AE11KE, THRERR0.12~5.50 g, AE11HE. FEFEFHIRD
1.89~5.097%#, 11D HEE . NTTABMIRE T /NZRAREN R, 5X86022.5 kg/hm2ffLL,
S AIEIN0.70%~57.58%, KAFIABRE=EAFMARKES, 2585 15.03 kg/mm-hm2 L,
#%0.31~8.96 kg/mm-hm?, HLULHE11IRFBERK, 25 H57.58%F18.96 kg/mm-hm?, /NE
EARAMIER S B2 5)1R50.30 g/100g~1.00 g/100gM10.57%~2.22%, HPAE11LAERE. SE®E
SeEAHL, BT A2, FHEMERRNESR, EX/DNEERRPENRALEIONLEILE
Fifs. B2, KHi450~750 kg/hm24k JEEC HE 1R T5 AT B 2 KB R & B B R, BRI T L3
RIERIE. P2 R RNSERRE, R E LR FRBE M5 5.

K
N, IR, B PR, RR, KORIERE
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1. 5|

BEBRPEAER. B HEERTRULFEENRER. B R4ER. EAM. HR. EKK,
B RZIR . SRR I e A R[] [2] [3] [4], AXARES R A3, oot 3R IR [5] [6] Ik
AN AT, BRI LA R R [T] [8], TEREAEME RN b, RIONIRER, A EEZ, REHI RN
HANEARARGLB] [9], (R MAK SR E R E, MmMRIE ), S/ NEM e G, e
FeE[8] [9]. [FIBS S R FE K &, IRmA/DNERERARS &L TYRA R E[10] [11] [12] [13] [14].
BSOS G s N A KIS, IRERGE L, g o G M RE R E IR A KA AR
K, ST R, TR RO SN R TR bR DL B =R R [5] [9], VAR AR T i T e
FI 79 K B RCR[15]; AT B FAUE L, SBWBOR RS 1N ER -, BEPUR LR .
WP A FH16]. IR A RV AP R 342t Wl BRI B IR AE K IR — 1Ak,
ST A Y ORI BT ) H AR, D6 ZRER A VA RE B ORI A S T KRR A ML A, — T
(YRR kDRSS e, 5 — O TR AT el it A LA 72 i B . RS A AR 2k AR
7
2. Wt
2.1. TRXHER

RIE 2 HAE RN B0 25 2 - AT (R4 115°20'23", Jb4 33°49'43"), WFFtIX £ P HIfF/K & 738.6
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mm, “F¥SIR 14.6°C, “F¥HIER %L 2258.6 h, FARBHEFES 493.24 kI, TN 223 d. X565t
NEE L, AR 20.4 glkg, JKARE 93.1 mg/kg, A XU 41.6 mglkg, AL 188 mg/kg.

2.2. SEERMR

TRIE VA E I e T 20 28 BB VR BHE A BR A Bl VA UK WU VRS E, T R BRI A LR Y AR FT
BRI, REESAIR >45%. M350 >5%. B >0.2%, B >1.5%; REBBSH
HUFR >5g/L. B >0.8g/L. &M 03 g/L. HFEN59/L, “HREBHEER L. RN
FEFONIE S 24, &N 2017 4 10 H 25 H, # & 300 kg/hm?,

23 WERE

IR E A FAIE, WIESEER . B =R, 3k 12 NMEHE, 35108 1) E# 60 thm?, 2)
VA7 30 thm? + BER WA 7.5 tthm?, 3) VAW 30 tthm? + &7 - $75 WIVE TR 22.5 t/hm? + i - 460
VW 12 thm?, 4) AT 30 t/hm? + 3R 3 - I WIVA 22.5 thm? + FAEITEW 12 thm® + FERITEW 7.5
t/hm?,5) 7 30 tthm? + 450 kg/hm? & ] fIEL(28-15-5) + 4 15 WIvH K 15 tthm?, 8) JH# 30 t/hm® + 600 kg/hm?
£ PR+ T HAVE W 15 thm?, 7) YRV 30 tthm? + 750 kg/hm?® % FI B+ 15 BAVE W 15 t/hm?, 8) ¥ 30 t/hm?
+ 450 kg/hm? & FHAE + $AEIUIAW 15 thm?, 9) A3 30 tthm? + 450 kg/hm? & FHAE + S IVEW 12 thm?,
10) 750 kg/hm? L HIE + iRFE - HTHIER 22.5 t/hm? + HAEIEW 12 thm?®, 11) 267834 FE (it
30 t/hm? + 3BT - AT 15 vhm? + FREY 12 vhm? + JE% I 15 vhm?), 12) & BEHE(E AL 750
kg/hm? + 3B IE 225 kg/hm? JRK). 3XEHE, /NXEH N 5.6 mx5m =28 m’, FEIEMEHE®E. Bkt
AT B S 1 SR, BHERIE 20 om, Ltk A EERSE—E bk, R EORDR R B
i, T OB . AR - e 1 AT E E KR TR R K i, ARS8 R Y REE SR 0 43 i HE K. 600
m*hm? #1450 m*/hm?.

24. MEHZESWAE

RO R A G AN E A KR G EO BV R LIRSS BN . 13K R H R T
AR /N AT 70 Bl g, AR R BRI SE VA 23 I BOE I E o« WORR IR A S R BURE AR
BAT N AR B (s B, AR, MEL AR, PR TR TRIE . R
M EALMRE, LI, HEPRAA RIS o (0 70 A7 2 HEURA L ) B SR R AT

3. R o
3.1. FRIFARIEERNEEKE TR

MW L RTAE 4R R IIEERR N AR T B N2 AEKRE IR, #ha, B, DM
R TR EHA AR, RN ST SXAE, Heits 1.31~15.92 cm,
AbFE 7 B, HUCNACEE 5, KbEE 2. AbEE 1. AbEE 6 FIALEE 9; RHKIEK 0.01~0.60 cm, AbHEE 2 FHK,
FLROAEEE 7, 403 9, AbEE 5, Ab3E 6 FIALEE 8; /AN N 0.08~2.32 4, AbHE 5 %, HUCHAIE 7,
AbFE 10, AbFE 2. AbFE 9 FIALEE 6; FERIECN 0.87~11.32 ki, AbFE 11 %%, HUCONALTE 2. AbFE 4. &b
7 FOAbEE 1; TR RS 0.12~5.50 g, Ab3 11 fE, HIOWAEE 10, 403 4. kb3 5 AT 8. AN
RSy AR/ 1.89~5.00 #H, AbFE 11 b %, HUCONALEE 2, AbEE 1. AbEE 4. AbEE 3 FIALEE 9.

SR@E B, BT B A AR EE N A KR B RIS R FIRFIE . TR0 & 2 I B R 1)
WS, rnliin 0.90~5.38 g, VAALEE 11 fE, HURONALEE 10, Ab¥ 4. AbFE 5 FIALEE 8. /NEEELRR
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TACEE 11 AN ESRE S, PR E 0.23~1.51, JRUAALEE 5 BN, HUCNAEE 7 FAbEE 10, AR
A ALEE 2 FIALEE 11 B R R, 20 B0 R 0.25 A1 1.45, FEKCRR T ACEE 4 FIAGEE 11 WEA R RSN, HAbALFE
I3 0.08~0.36 cm, DAALEE 2 MK R %, HUCONALEE 7 FAbHE 9. Phm AR B0 A I R . 1
Fe X AN A AL IR 1A R, ARSI [ /N2 B i

Table 1. Effect of combined application of biogas fertilizer and chemical fertilizer on growth and development of wheat

F 1 ABRSHBERXNEE KL BRI

AbE kg NREE TEE R (cm) &K (cm) THRLR & ()
1 34.64 20.27 3.45 76.88 8.67 36.94
2 42.20 21.10 3.20 77.50 9.03 38.90
3 37.09 20.73 4.55 73.33 8.76 39.86
4 39.80 20.50 3.70 70.90 8.55 41.12
5 33.56 21.78 4.89 79.18 8.86 40.98
6 34.17 20.97 4.67 76.54 8.80 38.90
7 35.80 21.60 5.20 79.25 9.02 39.83
8 34.12 20.65 4.35 72.30 8.78 40.86
9 32.09 21.09 4.55 75.82 8.93 37.84
10 32.22 21.26 4.70 73.03 8.75 41.68
11 42.54 19.54 2.00 64.64 8.44 42.32
12 31.22 19.46 7.09 63.33 8.43 36.82

3.2. RIS MER /|2 L BT R Rk 53 F A B9F2 0

M 2 FTLLE H, VR TE RERE R it 45 AN 5 AR i o] /0N 22 A7 o 8 AN 7K 43 R 803 4
EEA R . SR, ASFEAREE S A0 0.70%~57.58%, LAALER 11 #EiEE K, 77 57.58%,
HUCHALEE 10, 4. 5, 431677 46.65%. 41.20%F1 41.17%, ALFE 3 $#MEHE /N, 1XIE77 0.70%.

IR B35 P B AR R A R 4, B /K oy R A 15 1) 15.03~23.99 kg/mm-hm? . At 4b 2R 4,
AbFE 5, AbFE 8. AbFE 10 FIALFE 11 73 ik F) 21.44 kg/mm-hm?. 21.32 kg/mm-hm?. 20.69 kg/mm-hm?. 22.10
kg/mm-hm” #1 23.99 kg/mm-hm?. 5XHEM L, RNEBARE 5 B4 H 0.31~8.96 kg/mm-hm?, LA 11
PERE SR, BN 8.96 kg/mm-hm?®, K NALFE 10, AP 4. AbFES. 4bFE 8. ALEE 2, 4rHIGAn 7.07
kg/mmhm?®. 6.41 kg/mm-hm?. 6.37 kg/mm-hm?. 5.66 kg/mm-hm® F1 4.57 kg/mm-hm?.

S AL, BT ACEE 2 FIALEE 6 )R 3.97%~12.30%%), /3 At 8.89%~37.25%, HiALi4k
11 PR R, 35 37.25%, HIRAMHINACEE 10, AbFE 4 FUGEE 5, 43 RHIMEFE 27.72%. 22.97%F
22.95% K 73 R FH 0 5 s P B A R a3, BRAGER 2 FIALFE 6 K 0.76~2.10 kg/mm-hm?, At b3
AL 1.56~6.56 kg/mm-hm?, FLAANER 11 5575, $25 6.56 keg/mm-hm?®, HA O 10, AbEE 4 A1
AbFE 5, 4) RIS 4.67 kg/mm-hm?®, 4.00 kg/mm-hm? #1 3.97 kg/mm-hm?.

R EIR, TR e 7K R — A A ot it v /) 22 B Jo R K 49 R P ke i rE AR B AR B 11, RN
b 10, 4bTE 4 FiAbEE 5,
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Table 2. Effect of combined application of biogas fertilizer and chemical fertilizer on unit quality and water use of wheat
= 2. B SLEER X )N E B AR EFK S F ARSI

. PR B Ok MR KR KRN BCK B
(kg/m?) (%) (%) (mm) (kg/mm-hm°) (kg/mm-hm°?) (kg/mm-hm°?)

1 6915.0bc 14.82 5950.5 17.43 2.40

2 6064.5¢ 0.70 -12.30 5931.8 15.34 0.31 -2.10

3 7740.0ab 28.52 11.93 5924.7 19.60 4,57 2.16

4 8503.5a 41.20 2297 5950.4 21.44 6.41 4.00

5 8502.0a 4117 22.95 5958.0 21.40 6.37 3.97

6 6640.5bc 10.26 -3.97 5973.0 16.68 1.65 -0.76

7 7588.5ab 26.00 9.74 5988.0 19.01 3.98 1.58

8 8169.0a 35.64 18.13 5922.6 20.69 5.66 3.26

9 7530.0ab 25.03 8.89 5946.8 18.99 3.96 1.56

10 8832.0a 46.65 27.72 5995.5 22.10 7.07 4.67

11 9490.5a 57.58 37.25 5934.0 23.99 8.96 6.56
CK 6022.5¢ 6010.5 15.03

Ve FP RS R R R AL 1% 5 5.2 (P < 0.05).

3.3. FEHARHEMER/NE aaRAT IR

M 3 T2 R T LUE e, AN [F AL BE /N2 2 A S A VE A 1B AN RIRR R 4 v S RRA LG,
S RS A3 0.30 g/100g~1.00 g/100g, FLHAREE 11 FIALEE 10 $2m5 K, $& 1.00 g/100g, ik
NALFR 1 RIALER 8, 5 0.9 g/100g, KCEE 6 FIALEE 9 $REIEA /N, {X3ES 0.3 g/100g, HHERkEHE N
AbFE 10, AbFE 11> KbBE 1. AbFE 8 > PR A > KbFE 2. AbFE 3. KFES. AR 7 > 4P 6 AL 9. K
TER RIS 0.57%~2.22%, HorhAabd 11 fEEEE RO, fém 2.22%, HUONE 4. &3 9. 4bFE 3
FULEE 2, 547 1.77%. 1.67%. 1.50 1 1.43%, AbFE 1 $EEEEE A/, ANHE 0.46%, kit 3
NALFEAL > AbFA> KEFHO> AFEI > ALFH2> LLFR7 > AbFE6 > KIS > KFHES> AF 10> AbFE 1.

Table 3. The effect of combined application of biogas fertilizer and chemical fertilizer on wheat quality
7 3. JBIE S ARRCHEXT /N2 R AR 0

Jasty K4y HHE # CK IR FIER ¥ CK R
9/100g g/100g + * % * +
1 7.09 16.5 0.90 62.18 0.46
2 6.92 16.3 0.70 —-0.20 63.15 143 0.97
3 7.02 16.3 0.70 —-0.20 63.22 1.50 1.04
4 7.39 16.4 0.80 —-0.10 63.49 1.77 131
5 7.02 16.3 0.70 —-0.20 62.59 0.87 0.41
6 7.56 15.9 0.30 —0.60 62.92 1.20 0.74
7 7.20 16.3 0.70 —-0.20 62.98 1.26 0.80
8 6.96 16.5 0.90 0.00 62.73 1.01 0.55
9 7.18 15.9 0.30 —0.60 63.39 1.67 121
10 6.98 16.6 1.00 0.10 62.29 0.57 0.11
11 6.95 16.6 1.00 0.10 63.94 2.22 1.76
12 7.23 15.6 61.72

VE: NEEAR TS A% GB5009.5-2016 J5iki e, HHIER & % NY/T11-1985 Jl5E
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SR EAR G, B 5 R A A0 EE 11 F0Ab P 10 42155 0.10 g/100g, 4b #E 8 £5-F-, HAth Ab #H P41 0.10~0.60
9/100g . (R JE A% 25 5 ) S IR A (R B T 3%, 2331 38 0 0.11%~1.76%, LAKGHE 11 391 i =1, 38 1 1.76%,
HRJGMEER 3, KEBE 4. KEER 9, 330 1.04%. 1.319%1 1.21%, MR HAKK JyALER 10, 1480 0.11%.

MEER E 2z, N EROHTENE, NEAHEZ LA 11, 48 10 Ak 4 X5 mf i A3
WAL

4. BR5TVHE

1) VARE KI5 AR E K AR — A A O G N A KR B BARRRECR . SXTIEAELE, Mg
1.31~15.92 cm, FEKIEK 0.01~0.60 cm, /NEAHE N 0.08~2.32 4>, FERIHCH 0.87~11.32 i, T-Hifi &R
f 0.12~5.50 g, A5 Al kb 1.89~5.00 ##, M A RHERE 7 /N A R P . 1X 2R 4]
WA 45 (5] Marls Z5[10]IRE 70 45 AR — %o

2) VAR B L5 A T il K BB — A A A 20 Akt B i T /NS B T s AR A R AR . ST RRAR B,
AN AbFR /N A 5 R 4 S 3 0 0.70%~57.58%, 7K 43 i) 2k 43 73l #2751 0.31~8.96 kg/mm-hm?; 5 i b
FIAREL, AbEE 2 FIALEE 6 8, LAt ALEE S 36 S 8.89%~37.25%, /KA FI FH AR 5 A PR A A R
P WILLALEE 11 e fE, HUONKEE 10, A0FE 4 FIALEE 5. HAsf /NP, 5XIERE2]. M
Z[5]). BPER[6]. FLEEALE[9]. BAEZE[17]. Marls Z5[10]. Garg Z5[11]. Olesen Z&[13]AF 7t HIAH < TE W«
TEVE R RN P B AR R I A — 2, B TS ENZER, BRHERHERAE. MNEKS
MR IR 5 Garcia S5 [1418F 78 (980 /K 73 THFE . 4 @K 70 ) RCR a3 AR — 5.

3) VANE B H 5 A N Tt K BE — A B O B /N 22 i Bl LA ARG e . S0t LG, e sl A i A
=4 7 $E 5 0.30 g/1009~1.00 g/100g, FHiEH: & EFEH 0.57%~2.22%; SiBEAEEMLL, JAMK KA 4
11 FTkb2H 10 $21 0.10 g/100g, Ky # & & 73 I 4E 0 0.11%~1.76%. LAALEE 11, ALBE 10 FIAb#E 4 X2
i A B AOR . X S XIFERE[2]. BBRR6] EFSESIAH TR VAR 4R /N AR A TR
TR S BRI SR — 8, B AT SE B UAE R 750 kg/hm? it 1 TR AN 2 Uy IR 4 FEVE
WSO A 1 e B 3L F R .

4) VUK AR 450~750 kg/hm? + 3k 5 BARIMARI 2 YCVAB0E i Bk 4 FE VA T AR 3R, M T SE 8L
GBI 7 B A R SR R R, R LR S PR 5 G

E&WE

B X AR E . “ /22 - ORI KL — AL SR 7 (2017YFD0301102), A A AR
UL I “ JHIAR Y 22 VPO S R BOR ™ (2019CY 13) B ).

SE 3K
[1] ek, BRaKAs, Bag5ee, S5 3 RO B SE IR B A E D], 4225523k, 2011, 31(9): 2509-2515.
[21 XIEF, DR, XRZE. BHERT N SRANE RERE L], JEVES, 2009, 27(6): 39-41.

[381 ZENH, EHEDT, ZORK, 55 VERONCHE AP AL SR fel - S AL P AR ) S RS M 0], oh AR,
2010, 43(22): 4671-4677.

[4] Z15&E. B EEAE/NE LR AL MR, 2011(3): 16-17.

[5] Wit milIE, 206, & &R E THIRCE FRIBON & /N2 8 L R R RS D). R EVE R, 2011, 29(4):
47-50.
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