FEE FE SRR 2019, 25(12): 21222132 doi: 10.11674/zwyf.19343
Journal of Plant Nutrition and Fertilizers http://www.plantnutrifert.org

HRRR SRBAREREE RIERSE™ B U R

2 12

WARSR, ERREh, MMM, BAL, BER, X &, B, L4
(MBI B AR T RS0 A AR AR VIR TR BB . AR 464 271018)

FEE: [ BAY ] SRR E I R COIESE ] LA S 1 0 52 0 OBORUIE BRI T . AIKISF o T REIR R
SR A it T — P PRI RGR ORCR . [ 73k ] TEILAR TR R ARG KA BT KRN 22 584 H (] /N X
R R AMER (CK). TR E (U), ERIRE (CR-U)., HBREE 40% (60% CR-U), ERBIR KBt
HJEWR (CR-U+F) AR R KR 40% B B MR (60% CR-U+F) 6 MEHE, T/KREMUNERI . 38, BEy
ol 0 0 S0 U R AR R R R - R S, I R RR I RO A R L AR WOSCR RURERL R, DA 4 pH R AL
A B MgRaas. [HR] D EKEEMNES, CR-UAME U LB W8 10.5% 1 9.8%, REFIM
BAPIPLET T 64.8% Fl 42.0%, RFGEEFT 52.2% M 47.1%, JHAELFM 25390 2804 76/hm?, 2) CR-
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Yield and economic profit synergism of controlled release urea
and fulvic acid in rice-wheat rotation system
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Abstract: [ Objectives ] Controlled-release urea and fulvic acids have been proved to raise yield and fertilizer
efficiencies in rice and wheat production. Their synergism was studied in this paper for further improving fertilizer
use efficiency and grain yield. [ Methods ] A field plot experiment was conducted in the rice wheat rotation
system on paddy soil in Jinan, Shandong Province. The experiment treatments included no nitrogen fertilizer
control (CK), common urea (U), controlled-release urea (CR-U), controlled-release urea plus fulvic acid (CR-
U+F), and 40% less CR-U (60% CR-U) and 40% less CR-U+F (60% CR-U+F). At the seedling, jointing, grain-
filling/heading, ripening stage of wheat and rice, plant and soil samples were collected to measure photosynthetic
rate, soil nitrogen contents, soil pH, available P and K contents, and the yield. [ Results ] Compared with U
treatment, CR-U treatment increased rice yield by 10.5% and wheat yield by 9.8%, increased nitrogen utilization
by 64.8% in rice and 42.0% in wheat, improved agronomic efficiency by 52.2% and 47.1%, and increased annual

economic benefit by 2804 yuan/hm’, respectively. Compared with CR-U treatment, CR-U+F treatment increased

IFSHE: 2019-08-19 EZHE: 2019-11-27

EEWB: RS EAA (LINY201609) ;5 IARA FHSH & iHR (2017CXGC0306) 5 + = FFHHE & & o5 0F & 11 %1
(2017YFD0200702) -

BRAAR: Wk E-mail: yaoyuanyuanzq@163.com ; * il{F{E# #ll8 E-mail: yangyuechao2010@163.com


http://dx.doi.org/10.11674/zwyf.19343

12 PRIRIR, % BRIRESEBIREESRERNE RS i M i U ERON 2123

the yield and nitrogen use efficiency by 7.3% and 32.5% in rice, and 4.4% and 18.3% in wheat, respectively. 60%
CR-U+F treatment improved wheat yield by 5.0% but no obvious effect on rice yield, compared with 60% CR-U
treatment. CR-U+F treatment increased the annual net income by 2337 yuan/hm’ than CR-U treatment; 60% CR-
U+F treatment increased the income by 1823 yuan/hm’ than 60% CR-U treatment, and increased net income by
547 yuan/hm’ than U treatment. [ Conclusions ] Controlled release nitrogen synchronizes N supply with crop
nitrogen requirement, and significantly increases leaf photosynthetic rate during key growth stages of rice and
wheat. Fulvic acid reduces crop transpiration rate and increases crop nutrient utilization efficiency. Controlled-
release urea and fulvic acid synergistically increase the rice yield, nitrogen utilization efficiency and economic
benefit, thus achieving high efficiency nutrient utilization.

Key words: controlled release urea; fulvic acid; rice-wheat rotation; yield; photosynthetic characteristics;
nitrogen utilization efficiency; soil nutrient
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Fig. 1 Monthly mean temperature and precipitation

during June/2018-June/2019 at the experimental site

BN FEE R 3 S H MRHIB R BER R (N
43%) . HHIRE (N 46%) . S HERRES (P,0; 15.5%) X
FALET (K0 60%), _LaRARLYY i 400 KA 25 T RR4E
VB A B 2wt o (a2 1 AR FF Sk kL g
BORTERI RS, AR, M AR SR MG A R
AT AR KRRy A8 147,
AEHEWIZ 156 X, JE MG BT /N
Bk ‘i 207, B 240 K, JETAMp



2124 R R R L S 25 %

R
1.2 R HERIEIT

SRR BN, DX SR 4 m, K5 TT
TRFTTE /XSGR 30 cm x 30 em B934, DIRIERR
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Table 1 NPK fertilizer and fulvic acid use level in each treatment of the experiment

F#JE R Fulvic acid (kg/hm?)

Ab Rt N-P,0sK,O (kg/hm?)
Treatment Experimental design Ik Rice /N Wheat JKF Rice /N Wheat
CK ANJiti % No N control 0-90-150 0-120-150 0 0
U il fR#E Common urea 180-90-150 180-120-150 0 0
CR-U FEREIRE Controlled-release urea 180-90-150 180-120-150 0 0
60% CR-U CR-U BB 40% 108-90-150 108-120-150 0 0
CR-U nitrogen reduced by 40% el lnd
CR-U+F BRIRZ + #)E R CR-U + Fulvic acid 180-90-150 180-120-150 40 45
60% CR-U+F  CR-U + #JiR, AR/ 40%
108-90-150 108-120-150 40 45

CR-U + Fulvic acid, Reducing 40% of N input
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Fig. 2 Cumulative release rate of controlled-release urea
in water at 25 C
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Fig. 3 Cumulative release rate of controlled-release urea
in mesh bags buried in rice field
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Fig. 4 Cumulative release rate of controlled-release urea
in mesh bags buried in wheat field
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Table 2 Yield and yield components of rice and wheat under different treatments

1EW Vit TR (2) TR FREE (x 10Yhm?) 771 (kg/hm?) U Ab B (%)
Crop Treatment 1000-grain weight Grain number per panicle Effective panicles Yield Increment vs. U treatment
IKFF CK 232b 1l4c 283.7 ¢ 5298.2d
Rice 237a 117.8 b 305.0 be 6625.9 ¢
CR-U 237a 123.9a 341.7a 7318.5b 10.5
60% CR-U 238a 112.8 ¢ 314.0 abc 6464.8 ¢ 2.4
CR-U+F 237a 125.1a 318.7 ab 7851.9 a 185
60% CR-U+F 237a 115.1 be 300.0 be 6833.3 ¢ 3.1
N CK 37.7b 37.2¢ 455.7d 54926 ¢
Wheat 5 39.5a 382 be 487.0 be 6942.6 ¢
CR-U 388a 40.0 ab 527.7a 76259 b 9.8
60% CR-U 389a 38.6 abc 468.0 cd 6520.4 d 6.1
CR-U+F 389a 404a 512.3 ab 7961.1 a 14.7
60% CR-U+F 389a 374c¢ 493.3 be 6846.3 ¢ -1.4

H (Note) : FIFEHE G AR/NG FHERIR R —VEY AR RIAL BLR 7E0.05 /K F-22 57 2. 3 Values followed by different lowercase letters
indicate significant difference among treatments for the same crop at the 0.05 probability level.
®3 FTELETKERMNENREF AR

Table 3 Fertilizer use efficiency of rice and wheat under different treatments

1EH) AbFR A=Wt (kg/hm?) MRS (kg/hm?) AEFIHHE (%) RFRCE (kg/kg) A7 (ke/kg)
Crop Treatment Biomass N accumulation NUE NAE NPFP
P CK 11091 e 129.8 ¢
Rice U 13033 d 174.3 d 24.8 7.4 36.8
CR-U 14148 b 203.2b 40.8 11.2 40.7
60% CR-U 12657 d 171.4d 38.6 10.8 59.9
CR-U+F 14839 a 227.1a 54.1 14.2 43.6
60% CR-U+F 13100 ¢ 192.6 ¢ 582 14.2 63.3
INEE CK 11013 ¢ 1314¢
Wheat 5 12943 b 188.1 ¢ 31.4 8.1 38.6
CR-U 14433 a 2119b 447 11.9 2.4
60% CR-U 12706 b 170.0 d 35.7 95 60.4
CR-U+F 14906 a 226.6a 52.9 13.7 442
60% CR-U+F 13343 b 172.5d 38.1 12.5 63.4

¥ (Note ) : NUE—Nitrogen use efficiency; NAE—Nitrogen agronomic efficiency; NPFP—Nitrogen partial factor productivity. [F]3$4E /5 A~
[Rl/NE R IR B —VEAS [E) AL BRIE] #E0.05 7K - 22 53 .35 Values followed by different lowercase letters indicate significant difference among

treatments for the same crop at the 0.05 probability level.

U. CR-U+F Fl1 60% CR-U+F &b 3A1E K F 25 /N2 2
RNEA AR U A BRI i & . BUERAE ™ )
e A R A = Wi (W5l YA U DR (E7/F S v = N )i
REFMT, BREREG TRARBRTEIRK Y
AN 10.5% BIIKFEAN 9.9% /NEE,  ELt F #

MRJ5, fEMs7EI B K Eal F ik — I m 2B R
SRR AIE IR A= 7 17
2.4 AEIIBXFKFER AN ZHERIM F ¢
A1RZE K SPAD EBYEN

YER =81 90% VL EVR A Tk A e & EH,
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R IR S e e (Y G . 3% 4 R, CR-U Ab3Eg
U b 343 5] 52 35 52 = K R RN 22 0 7 e A R
21.9% F129.7%, IFMKFEH R LRI T
15.0%, MIiEE S T 05 7 AR i RE 7 . )
CO, kB S A BRI IGIIMFEAL, CR-U Absint
F L] CO, #e BE 7R K R 2 RN/ INAZ 2243l 45 U AL B 6
FREAR 20.1% F1 22.5%, (HASGRIG ST, it FH 88
FRXT I R AR . AL ERME CO, W BA
R . ZRIEAE R VE Y /K o W ORI i ) 32 22
Bl 1, BB B R R AR S B v R i ZE I AR
F, - AT 7K 43 B4 W ORI G2 B, (Lt P o505 1 o
TR 2 EVER . iR SPAD B £ 232 iRk
RUSZ A, it FH 45 RE DR 200 Ab BN 22 ROK R I
SPAD fH¥4 1 ¥ T CK Ml U b3,
2.5 AREIEXTTIE pH FIRZFR 57 15 53 E #Y
A

AR TR L TR P ASA RN EE
FAEE A, RIS Bl RS IR AR RN
FE I, KRR A A AL i R BB RRARS T
kR, MERLRAT eSS A S R B (3 5).
i U A B AA S B Tl R R R 1Ak

TCVE % 52 A WO 1 TR 9, IR A B kA b v A )
M BEE KRR, ERCOTE L SRR AU
CR-U 4bFEAT CR-U+F Zb B+ R i SR S B B %
T UAAEE, EEFEEA 40% AT, 60% CR-
U ZbFRAIT 60% CR-U+F Ab B IS A S ®S U 4k
P T R E 225 . NS RS A A 5K
T REA Y (3K 6)-

KRB 25 - 398 A 25 2R DR R 28 RS [ o S
W25 5 (R 5). KR EEAEY), U AbEE/KAE i 1]
TSRS R, BHE R TR, 7R
WO P R IR 3R AL BRFE AR T 23.2%~34.6%, 1
WS WIEAR T 22.9%~30.0%, 7558 BUAREAR T
25.0%~29.4%. Mi¥ERIRZE B FEA 40% B4
T, BESASENEERT UL, MImE
KR R 0T R 0 A R R OC A D) Y LR it
N o AR [R] it AE Ak 38 /N 22 2 - 3B S R B i A
TR o BT AR S A v it P B R X 3 v
BN B RN B L BB IR A At AR R 1
AT, A4 FE A R RO AR R A
Wi B AR A, it R R Y AL FRAE —E R 4R
T A S A e, (RUTA b PE A4 pH AR
B EERARE .

2.6 AEIEIMNHEIERFELEFEZAF N

H, HEUKET AR, LEPEEARAMN LU A e AR R B g OCE RY IR, dd i X e A
R4 RELCEKFEFNEM &Y% R SPAD &
Table 4 Photosynthetic characteristics of rice and wheat leaves under different treatments

TEY Ab oG R LT JfaiE] CO, kB MR SPAD

Crop Treatment P, [pmol/(m?-s)] G, [mol/(m?s)] C; (umol/mol) T.[mmol/(m?-s)]

7KFE CK 20.5b 0.68b 297.0a 7.0¢ 414b

Rice 20.3b 0.71b 281.0a 8.2ab 409b
CR-U 248 a 0.82a 2244 ¢ 92a 457 a
60% CR-U 21.1b 0.76 b 272.1 ab 9.0a 46.6 a
CR-U+F 243 a 0.80 a 243.1 be 7.8 be 46.1a
60% CR-U+F 21.5b 0.75b 272.7 ab 7.6 be 453 a

INEE CK 20.1b 0.46 ab 286.8 a 6.8b 4130

Wheat 19.8b 0.43b 269.4 ab 8.1ab 41.3b
CR-U 257 a 0.54 ab 2089 c 8.6a 453 a
60% CR-U 23.4 ab 0.52 ab 250.2 ab 9.0a 45.6a
CR-U+F 25.1a 0.56 a 230.2 be 730 453 a
60% CR-U+F 22.6 ab 0.53 ab 267.1 ab 7.0b 444 a

1 (Note) : [EFNEHEGAE/NG F 1R B —VEW) A6 AE BB ZE0.05/K - 22 53 5. %% Values followed by different lowercase letters
indicate significant difference among treatments for the same crop at the 0.05 probability level.
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Table 5 pH and nutrient contents in 0—20 cm soil layer in different growth stages of rice under different treatments

A E I Qb NO;~N NH,*-N FRHE (mg/ke) TR (mg/ke)
Growth stage Treatment pH (mg/kg) (mg/kg) Available P Available K
i1 CK 7.15a 125¢ 18.8d 40.9 be 176.7a
Seedling U 7.08a 219a 39.1a 39.5¢ 174.7 a

CR-U 7.16a 165b 313 be 40.9 be 181.7a
60% CR-U 7.08 a 163 b 263 ¢ 38.1¢ 1750 a
CR-U+F 713 17.6 b 323b 47.1 ab 164.0 a
60% CR-U+F 723a 16.3 b 28.0 be 477a 156.7a
PATH CK 7.17a 95¢ 12.8b 37.0¢ 1450 a
Jointing U 7.13a 125b 15.7b 34.2 abe 128.0a
CR-U 7152 150a 240a 38.2 ab 1437a
60% CR-U 7.09 a 165a 2042 34.9 be 1543 a
CR-U+F 7.04a 149a 212a 40.7a 138.0a
60% CR-U+F 7.18a 14.5a 212a 40.0a 1513a
I CK 7.11a T4c 149b 32.8 abe 1203 b
Seedfilling 4 7.10a 10.1b 17.8b 324 be 134.0 ab
CR-U 713 a 133a 254a 32.0 be 139.7 ab
60% CR-U 7142 10.1b 23.1a 30.5¢ 153.0a
CR-U+F 7.10a 150a 254a 403a 1383 ab
60% CR-U+F 7.14a 10.7 b 23.6a 39.6 ab 129.0b
SER] CK 717a 157 ¢ 15.1b 24.9 be 98.0a
Ripening 7.19a 22.8b 164b 26.1 be 11432
CR-U 7.18a 28.7a 219a 225¢ 109.0 a
60% CR-U 7.12a 24.5 ab 232a 27.6 ab 116.7a
CR-U+F 7.16a 24.8 ab 2.1a 29.0 ab 1033 a
60% CR-U+F 7.12a 27.5 ab 232a 312a 923a

I (Note) : [IFEHE G AF/NG FBER/R £ B B AR R AR 3R] 760.057K 7 22 5+ i 3 Values followed by different lowercase letters

indicate significant difference among treatments for the same growth stage at the 0.05 probability level.

RGJELTRGS AT (R 7), KSR
B B 22 B WA B K 2/l CR-U+F > CR-U >
60% CR-U+F > 60% CR-U > U > CK, 7 JE A XL
NAEVEYI R I IE . 2577 . AR AR 1
B ENCRB K B, SFRKMT, HERIRER KN H
BRI . BEERCR b, AR i T KRS R NZE
MLER s 1T U A B R AR, i 22 5 L DG s A
WL RN R, PRRIFEAL, IR A W2 T Ak 4
WAF CR-U A FHFEAR T 2804 JC., BRIR R 5HEMR
Wit J , 205 8k 35 A AR TR OB SE Al 1E— 20 4
Jt. CR-U+F A F% CR-U 4bBHE L 2337 JG/hm?,

60% CR-U+F AL HHAESL 60% CR-U AbFEIEIL 1823
JG/hm?, B2 7 A Kt B R AL 40% AT,
60% CR-U+F AbH 2 PF 8k s 458 U AL B2 55 T 547
JG/hm?,

3 e

PERE PR R AE T I IR 0 B A (0 32 T EE A
TR AZE IR PSR TR Z M 20 fEK RS, 6—
10 A fEH SR 24.3°C, AR ZE, K
graei (181 1), PR R R A e B3R 0 RO
5 25°C BOK AT EEAMEPL . BB IR R
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Fz6 NEZFEFEEEH 0—20 cm 13 pH RIEMANBE

Table 6 pH and nutrients content in 0—20 cm soil layer in different growth stages of wheat under different treatments

A E I Qb NO;~N NH,*-N FRHE (mg/ke) TR (mg/ke)
Growth stage Treatment pH (mg/kg) (mg/kg) Available P Available K
Hi CK 7.04 a 21.8¢ 13.0b 405a 146.3 ab
Seedling U 6.98a 702 19.8a 373a 146.0 ab

CR-U 7.03 a 549b 25a 411a 134.6b
60% CR-U 7.022a 495b 27a 39.5a 155.7 ab
CR-U+F 6.99 a 57.1b 238a 405a 1513 ab
60% CR-U+F 7.05a 50.6b 205a 415a 164.7a
PATH CK 7.08 a 50c 71c¢ 313b 128.7 a
Jointing U 7.19a 37.1b 10.7b 31.0b 125.0a
CR-U 7122 56.2a 133a 31.4b 1320a
60% CR-U 7.08 a 4340 13.0a 32.8 ab 117.0a
CR-U+F 7.12a 54.1a 123a 34.9 ab 1223a
60% CR-U+F 7.18a 583a 123a 36.7a 1353a
il CK 721a 59d 73b 28.5b 1083 a
Heading U 7.18a 123¢ 100a 29.5b 107.7a
CR-U 7222 20.0 a 113a 293b 1207 a
60% CR-U 713 a 143 be 103 a 31.2ab 101.0a
CR-U+F 725a 18.6 ab 11.6a 34.6a 1183a
60% CR-U+F 721a 14.5 be 102a 34.7a 1123a
SER] CK 7.15a 124c¢ 99b 28.1b 107.7a
Ripening 7242 22.0b 118a 30.6 ab 101.7a
CR-U 7242 326a 135a 29.4 ab 106.0 a
60% CR-U 7.12a 26.3 ab 127a 27.6b 1003 a
CR-U+F 7.18a 323a 13.4a 32.0a 101.7a
60% CR-U+F 7154 28.7 ab 12.1a 32.7a 98.3a

I (Note) : [IFEHE G AF/NG FBER/R £ B B AR R AR 3R] 760.057K 7 22 5+ i 3 Values followed by different lowercase letters
indicate significant difference among treatments for the same growth stage at the 0.05 probability level.

30 KB, TR I IR 30~70 K., %
Ja WS SFCIX KRR B A A T TR, RIUKRERSH
JEZPT, R AL A B IR AU 25%~
35%, TEAK I R A S A SR 45.7% ~
52.5%, AR 2 B 5 R A S R 13.4% ~
29.3%. L, #EBREAE TGP0 BBOREST
BIKFER AT R A, Ding X 2000—
2016 4E[H] Y 489 H/KFF IR 45 1T T Meta 4347,
R TR R [R) i 280 A S A it FH 4 e PR 2R 114 Ak 33 it
FHAK 38 PR 2R (1) A BB 7= MR BE W] 3K 7.4 AN E 4k 7R/
£ TRHE BIRT 4 A BokF D, SESE

WALH 3.4C (B 1), HILERRZEZAHEBEHNEA
BRI g . M/ANERE S, BEE R
B R E R TE (2019 4 3 H %= 2019 4E 6 HHF
YRR HA 19.8°C), HREIRFETEL 100 K2 200 K i
AP BBE, XA R/ N L Tl 5
WAL SCHERT R AL T R A R LN . Wik, AR
INEAERKE SN HMATRM, EEBEHCY
3N H I BEPR R RE LA 1 /N B B A
EIFR, X5 Zheng ZEP M —EL,

AR R IR R O 4 e 240 il 2R 52 h g iE
ThRetE R AR B R S o a SRR
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Table 7 Annual revenue, cost and net profit in rice-wheat rotation system under different treatments
Ahs AT HAt 2 KR KRR AN INZFAE At A
Treatment N cost Other cost Rice yield Rice income Wheat yield Wheat income Net return
reatmen
(yuan/hm?) (yuan/hm?) (kg/hm?) (yuan/hm?) (kg/hm?) (yuan/hm?) (yuan/hm?)
CK 0 9000 5298 15894 5493 12084 18978
U 1565 9400 6626 19878 6943 15274 24186
CR-U 2743 9000 7318 21956 7626 16777 26990
60% CR-U 1829 9000 6465 19394 6520 14345 22911
CR-U+F 2743 9000 7852 23556 7961 17514 29327
60% CR-U+F 1829 9000 6833 20500 6846 15062 24733

i (Note) : /N Wheat: 2.2 yuan/kg; /K Rice: 3 yuan/kg; #if JR &% Common urea: 2 yuan/kg; #FFRZE Controlled-release urea: 3.2
yuan/kg; B8 Phosphorous and potassium fertilizer: 500 yuan/hm?; #J# B2 Fulvic acid: 100 yuan/hm?; HoAb % AL . #&Fh . AL . 3
WE. Azy. A4 HLETT2 400 JG Other costs 400 yuan including land lease, pesticide and labor for sowing, fertilization, irrigation and field

management.

FEREAR DT S A . (EAVEMAERL, FEREIR ZALRESE N
RPN PR, FLHG PR RN AR AR BE, TR e
St N BE P o ) 4 i T JC RS e, R, 5
2 JEL I 55 1 R iR A R LR AR N 1 S B K AR
H i B2 M P & . 2012 4F, A=Wl £ 9k X
Sk it FH T R A 2 1T SR B R % i B 4
SE LT & & S (a7 ) SEN T IV ST (L7 By
AP R/ERUAE Y o B IR AR N A R R
BN, DGR LR, (eI R
AWK, MmmtaR g e, FRAREEY M
RIEFI =R, REE D, SRR E S SRR A
JG . TERBEIRF Ia LALSE T /R R R i,
AT A 7 e R R R R AR 80 T i — 2D 4 T
FERIR Z W IR BB R, MR T ARSI
AE = A= AR 2y TR BES 5 IR R 4% 5 UE
JORUST, 2 AR IR 2R A K S 4 v S i e
F1o RIS, R AN, AR BRI 3
fili 3R AR B, RASLIFR R ROR . Ak
WM, &R IEH B RS KRE . N A
B A S WA T BERT ., X T RE
P T B N 8 o 1 A I e A O Rk 3 T
i, HEERR P B T SRR AR v G [ A R
T P R B S AT/ 1 SRk s X I BT, RS
WARB, i B R A — e B B REAR T AR
MIZEE R . — 5 T ZE WA R AEY AT K 73 F3R
Syisksh 1, ZE AR KR G VR 55
SIRCE T BEAR s R 5 — T TH, 75 R A REAIR
REAE IS/ DK Ay ZE K%, DI 38 i A A HRARD 336 153 e 1Y
RETT, ZEZAT AR IR S B R R RE A5 1Y 5/ NAZ I B 7

i
1 5 W1 9y YR DS TR 0 R T XU AR
G AR, BRI AR T B R AR
PIRBAE T, AR AR o] R A 1 o SR ) T HAE Rl
A R T RN o (B R R L/ R A
RHUE A LB R, JBTAMEER, MOS0 IR
JE R LA AR AE BTG, R A AT AR | RARAIE
LA AF N 3l A SR AE TR, RSt
R R 5y i EZAETAE 500~3000 Da, /N
ST A G AR TR, HAmFEEE
QM. ZHMATREAGEY, IFETREZBRAE.
Ty 5 L AR NG MR BB AL, AR 3k P RB 0T B8 T 38
o BEEBA VLA Ay U R i 2
o, IR HEHIERIRAIE &, il — 2P s
T Y EER . A 2015 4F, AN ERHITT I R A
T (32020 FALEMHEHEZWKATHHE) | Kk
JIES 2 VR S R s A IR it R i i 2 H bR, AR
TG F T & B0 G T e ot 4 R PR R ELAT Y A E )
e REAE N HRMA TR S, ERE
WFoE K 1 — 2B BT R 5 3 A it FH 25 J6 Rek b
BIRZME, FRBER SN ZHBE T, IFRA
PRI TR 3 =PI
4 Z5E

FERIRZF WS AN AR, T HIEA
FEALRCRAL, R T REZBRNMEFUN AR
K, T TIEY SCHE M B Aot Bae S, R
/N ROKR ™ . REFHRBEEIREA T i
FHET . WERREL AR RRIR Z IR TEYXT AR W
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