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Abstract: To reduce the negative effects of excessive nitrogen application in greenhouse vegetables and to clarify the

s B HA:2023-10-04
BEE&TH: B RELALIRFE A (2019YFC1803801)
FE—1EE A E(1986-), B WL, #1308, A F 5 RR £ 2 REW & A KL £ BB, E-mail: taotao—chen@syau.edu.cn



-10- oMok L kK ¥ F R % 55 %

characteristics of soil respiration and nitrogen gaseous emission of cucumber under mulched drip irrigation in greenhouse
under reduced nitrogen and biochar application conditions. Four treatments were set up: no mulching and no biochar
application (CK), mulching (M), mulching with biochar application (MB), and mulching with biochar application and
nitrogen reduction (MBNg,). The effects of the reduced nitrogen application and biochar addition treatment on cucumber
yield, water consumption, soil nutrient dynamics, soil respiration, N,O emissions, and ammonia volatilization were explored.
The results showed that compared to the CK treatment, the M treatment reduced water consumption by 20.95% throughout
the entire cucumber growth period, increased water use efficiency by 41.03%, decreased ammonium nitrogen content in the
top 0—-20 cm soil layer by 48.12%, and reduced ammonia volatilization by 32.35%, N,O emissions by 14.34%, and CO,
emissions by 12.68% (p<0.05). After biochar addition, compared to the CK treatment, the MB treatment reduced water
consumption by 28.37%, increased water use efficiency by 55.60%, decreased ammonium nitrogen content in the topsoil by
30.0%, increased nitrate nitrogen content by 12.37%, increased soil organic matter content by 56.28%, decreased ammonia
volatilization by 36.68%, and reduced N,0O emissions by 18.64%, but significantly increased CO, emissions by 4.66% (p<
0.05). Compared to the M treatment, the MB treatment further increased the content of soil organic matter and ammonium
nitrogen in the topsoil, reduced ammonia volatilization, but promoted CO, emissions. After reducing nitrogen application by
20% in the MB treatment, compared to the CK treatment, the MBNy, treatment increased yield by 25.47%, reduced water
consumption by 32.43%, increased water productivity by 72.67%, decreased ammonium nitrogen content in the topsoil by
56.33%, increased soil organic matter content by 51.72%, reduced ammonia volatilization by 40.48%, and reduced N,O
emissions by 20.79% (p<0.05). The global warming potential (global warming potential, GWP) and active nitrogen emissions
during the entire growth period were 13.57 t+CO,—eq+hm™ and 6.54 kg-hm™, respectively, in the CK treatment. The M
treatment significantly reduced GWP (by 14.15%) and active nitrogen emissions (by 27.37%). Adding biochar on the basis
of the M treatment further reduced active nitrogen emissions but significantly increased GWP. However, reducing nitrogen
application by 20% on the basis of the MB treatment significantly reduced both GWP and active nitrogen emissions (p<
0.05). Compared to the CK treatment, the MBN,, treatment achieved a 25.47% increase in yield, a 32.43% reduction in
water consumption, a 51.72% increase in soil organic matter content, a 17.52% increase in income, a 35.32% reduction in
active nitrogen emissions, and a 2.28% reduction in GWP, with the addition of 20 t+hm™ of biochar and a 20% reduction
in nitrogen application. It also further increased yield, reduced ammonia volatilization, and addressed the issue of increased
CO, emissions in the M and MB treatments (p<0.05). This study revealed the characteristics of soil respiration and nitrogen
gas emissions under the conditions of reduced nitrogen application and biochar addition in a greenhouse cucumber
cultivation system, providing a theoretical basis and technical support for water—saving and yield—increasing, carbon
sequestration, and emission reduction in greenhouse vegetable production.

Key words: greenhouse; biochar; NH; volatilization; nitrous oxide; soil respiration; mulched drip irrigation
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Table 1 Experimental treatment and specific settings

Jb3 B B T L/ % AW B ARt hm™)
Treatment Mulch covering situation Fertilization situation Biomass of biochar
ek No nﬁiing 100 0
M Miﬁ}:’ig 100 0
MB Mﬁ%ﬂg 100 20
MBNy,, Mlﬁizﬂﬁng 80 20

x2 ERERAMPRERE
Table 2 Fertilizer application period and rate
BN AT /(kg - hm™2)

Fertilization amount of top—dressing

B AE (kg - hm™2)  JEAEGAC F/(kg - hm™)

TFAE A S
B ot ferilization  Fertilization amount of S g smm2 RN AR
Fertilizer . Flowering o . o . - . - .
amount base fertilizer L. Fruit setting ~ Fruit setting ~ Fruit setting  Fruit setting
and fruiting . . . .
. period 1 period 2 period 3 period 4
period
N 360 180 36 36 36 36 36
P,05 180 180 0 0 0 0 0
K,0 540 378 324 324 324 324 324
ﬁ.mmﬂ. . 800 800 0 0 0 0 0
Organic fertilizer
ﬁi%?}% 20 000 20 000 0 0 0 0 0
Biochar
R3 KR
Table 3 Water control standard
B TR JZ /m K ERBR AR K /L
Period of duration Planned wetting layer Water control limit Irrigation quantity
4y ]
Seedling period 0.2 55%6 ~70%0, 36.23
A
. %?EJ:%E} . 0.3 75%6 ~90%6, 54.34
Flowering and fruiting period /
45

0.3 659%6,~80%0), 54.34

Fruit setting period

132 FEfkoA ARE /WK AFTRI T, B R 5
7K R FHRCH (water use efficiency, WUE) A h -

WUE = YIET (1)
A WUE IEYI/K R RCE (kg m™) 5 Y IAED = & (kg-hm ™) s ET HAEY 24 F WIFE/K & (mm) .
ET=M+ (W, - W,) (2)

K ET A E WIFEK R MO AE E B SRR W o R BUE + 2 B K i W o e AT+ )2 S
K. TR A, TR 2 R VR IK T AN SRR AR IR )2 B
133 XEFUEDETAFA MG E R =S IFEERAE0~10 em A BRI 5 S AR
FENFRF A, 2 mol - L KCHARIR $2 T FE R A EISEAL AA3ESL 5 AT A0 2 4 rp 4 25 URN
TEASA A, R E S R - iR T Ak kil A AL .
134 RELARELSME W E R EMENE HEE AR R, EEAEEEE
JARLEE 1,3, TR RAE AL R , 87 CRE LRAUE, HE 24T WSS, U <R H2 b,
R AR B R T WA R T vk, T WO 5 K s R v i IR B, A5

14(V-V)xe

VNIL‘—,\ = AXD x 107 (3)
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137 REASH K AHERFINO0RERR TSI oo = R0 5 W 3K A RN, AT 505 L
IR B (ARG Z AE R R RS HK .
1.4 HIBESH
TR HACHE >R FH B PR 28 58 A B AL R AR AR Bt 64 22 20 B7 , (EH TBML SPSS Statistics 21 /451
Mo AN PRI E 25 AR Tukey’s HSD J7ik, B & MK -0 p<0.05. SR Origin 2017 #4TEEL.

2 FERESHR

21 #AKESFE
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B 1,2,3, 4REILB AL E. T
1,2,3 and 4 represent the number of top—dressing in the fruit setting periad. The same below

BF.Base fertilizer; TD.Top—dressing; SSP.Slow seedling period ; SP.Seedling period ; FFP.Flowering and fruiting period ; FSP.Fruit setting period

Bl AELEZFHTERRELFEASTL BSRBESERGIRSENTE
Figure 1 Dynamic of soil moisture, NH,"-N, NO,-N and soil organic matter in cucumber surface layer under

different treatment conditions

R4 ARAEEEGHTENE RKERKSFRALE

Table 4 Yield, water consumption and water use efficiency of cucumber under different treatment conditions

Ab ¥ 7ea/(x10%kg «hm™2) FE/K & /mm KA R FHRCER (kg m™)
Treatment Yield Water consumption Water use efficiency
CK 24.85" 191.92¢ 13.94¢
M 26.69 151.72° 19.66"
MB 29.02: 137.48 21.69%
MBNg0, 31.18° 129.69¢ 24.07

S < )9O 5 R [ 7 B2 A ) 22 5 B35 (p<0.05) . Tl

Note: Data followed by different letters within the same column were significantly different at p<0.05. The same below.

22 ITETHAEAREVR

221 REALFENEENH, -NS 2 Hm AT RZLIBEESA SIS mE b, #
MERK T IS A TE3.65~220.03 mg- kg Y BN I 8l , 7R 92 ¥ 45 5 FSUGE T 5 1Y 55 1R 33 H 3]
(R, 2Rkt . ANRIHEALHI DL K a4 B R )ZE L ENH, -NEG S (E RS, 5CKAMH b, M) i 2 F%
R JZ I AFWINH, -NE &, BRI 1K48.12%; 5 MAH L, MBI 2 42 55 34.92% 1 % )2 134 F 1
NH, =N SMBAHLL, A 20% /5 %2 T2 A FWINH, -N& & B & 15 1837.62% ., Bt a] WL, 754
B it e Aty 98 22090 4 3 R FEAIR 33 b e S AR BA 1, AT AR it e 7 | 1) 2 2 1 4ENH, -N &
HYIGIN .
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Table 5 Average contents of NH,"-N, NO,-N and soil organic matter in cucumber topsoil under different

fertilization periods

FJZ LHENH,~N F it /(mg-kg™) FKZETIFENO,-N T/ (mg-kg™) RBIEEYLTS #/(g-kg™")
NH,*~N content in topsoil NO; =N content in topsoil Organic matter content in topsoil
Jite AT 1A TrAEA TriEAR TrAEAR
Fertilizati B 4R RS P R (e
ertlization e yyyy A CEHRI by o M EI L ey PP A
period Flowering Fruit Flowering  Fruit Flowering  Fruit
Base . Whole Base . K Whole Base . Whole
. and setting . . and fruit- Setting K . and setting .
period . K period period . . period period . . period
fruiting  period ing period fruiting  period
period period period

CK 119.63*  56.67¢ 58.67¢  74.81* 45533 460.00° 44393 452.89> 27.40¢ 25.22¢ 25.75>  26.12°
M 110.96*>  16.30>  11.11  38.81¢  477.33* 470.15* 486.59* 484.67*> 3475  28.63>  27.57°  30.32"
MB 104.67>  23.85" 15.63>  52.37>  490.22*  473.11* 525.93* 508.89*  42.10° 37.07*  43.29*  40.82*

MBNgy,,  96.00¢ 14.59* 8.00¢ 32.67¢  479.63* 471.78* 47837 465.85> 38.69>  36.16*  44.03° 39.63¢

222 ARAZELENO, -N&ZHra AFAE T ERZ HEESA S ®N A2
leo 230 30 ] 25 TS 4S9 A5 &0 & 1 9350.15~593.04 mg - kg™, A [A] Ab B h 25 M 2R B 7R 28 H 45 R 9 5651
RASYGE LG 53R H 0B 0 (E , dhokh . A AEIH & 4k & R 2 £ HENO, -NE B E &S,
SCKAH L , MBI EJZ HHENO, -N & W F 4R 5 7.02%; SMAH L, MBEJZ HIENO, -N& = B EH 5
11%; 5 MBAH It , MBN,,,, % )2 T HENO, -N & i I EF#A88.49% . UL AT WL, BN - S A 5 R 2 1 4
NO; =N 278 T =, it e W) 25 R — AR B2 ], 76 L LAl 108 R 20% J5 178 R02% ff % )
223 ARREAEMNIEAASZOH 0 ARGHE T HNERZ AL S & s &2 anE
Ldo 230 4 ) 2 I A LT & 1 825.90~43.20 g- ke, AN A1 4 3 50 245 1t 48 78 28 1 45 RIS R 46 A
T IE S SR 7R, 45 SR A UGE IS B8 1R 20 5 e~ BH (il . A5 A K A B R 2 4
A MR S EIEWMFRS . 5 CKA L, R X 4k B 10 - B ML 1 T 3 R it Ak S, S MAL
FEAH EL , MB AL 3 (. 25 45 30 45 it AT S0 RN 424 5 3 98 2 - B9 WL 7 i, B9 0 301 T3k 21.15% R AEIH) |
29.48% (FFALAL ) \57.02% (455 1) F134.63% (A B ) s AEMBIEA LI & 20% , % )2 + 564 HL5
Fr T R T2 R W7 1%, PR it R RE R I R 2 R A ML i, FLAE
Tk E s A 20% nT AR BRI RO

23 RESSHMEARTIEER

231 RBER  RRLEIET H N R & HEGE & 23 i 2281k anEl 2a . 056 1 ) 35 R 4= 481
AR EEETAEB LS 14 N, HEBGE 5 7£0.01~0.20 kg« (hm?- d) YE I P, AE 52 10 45 5 (456
1R SYB ARG 95~7 d35 H B4 B 8 (W (8, SYRIB R JE 14 AN R & S il b A B a &
IR N62.13% . AN[A AL HG T 2045 &k R A m N6, 5 CKAM HL, MY B R 1A B
AR Rk R W AK32.35% ; itk fe , MBA2E 1 2 5 R AR 5 MAR [E i 2 F3186.39% ; T A 20%
Ja MBN80% 4= & & ¥ & BAE FIMBAH FL I/ 6.01% ., [R I , 76 78 B IRl it o A 9 ¢ ml vk /4
5 5 HETC, Ik 0 20% I RE A R0 il 22035 2 A HERK -

232 NO#H# AFALEEF R HEN,OHEMCGHE &2 3h A i 2 928 fb an #12b . 35601 1] 5 K 4= 45EN,0
HE G 1 7E20.95~268.60 g« (m?*-h) 'Y B P, iR MRS A SR SR 2% 1 205 TR A 56 1R R SUGE AR 26
3R B A I I UG . I 4 N O HE filk B ZEAE R e A 4 UGB B B 25 -4, 7 L 11963.48%,
7T JEE AT S0 R 6 A SR 38 T 7 A= 8 N, O HE T 53 AN 7 B 1192378 % F110.78% o /A [ b L% 25 JICE 197
N,O 2R R A A126. 5 CKAM L, M5 K 3N, OHE 4 A4 T 1) 3% 1K 14.34% s 7t 5 5 , MBS
MAH F A BT FEARAE I AN B 82 5 Dk K 20% J5 MBN,,, 5 MBAH HLIB 20 2.64% PRI E , 7 76 I iy e Jon 2=
W5 AT N, OHEC 2R, U8R 209 40 B BE A% A 500 XN, O HE ik .
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233 PR OR[EIACFET BN T A 2 i AR R i 2 o 6 0 1) B I A e i
1#4206.99~1 168.99 mg - (m’-h)", FEHIENE G FISUGE N A9 1~3 d¥ B0 (H . 8 K 4 S np i B4R
rF 7R RS AU A R 4VRGE HE 19 245 5230, 20 91 o B 9 42.529% F140.35% , T 15 Ak 538 A HA - S0P 2 8 i
17.04% o AN [) b BT 8 TR 3 - g np e 2R (W B2 i AN 426, 5 CKAH EL , MAR BRI 424 75 0 9 I - 48
WP I8 2 AR, B MR 12,68 %% 5 TR B it 1 2 S 25 1A R - 39N, MIB L ML 35 42 155 19.86% 5 Ik K 2090 4k 3
S, TR A T EARE AR B, EURICKAH HE MBN g, 20 34 A 3 3 - S i 2R TR 524 5
I, VR 209% Ak B 5 BB 57 fire 75 N5 e A T 5 550 - 498 VPR e o 114 [ A
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Figure 2 Dynamic diagram of ammonia volatilization, N,O and soil respiration emission flux of cucumber

under different treatment conditions

24 N,OFICOHMMEERENMMAESSHEK

AN [R] Ak BT 2 AR K 22 N,O FlCO, HETR 1 23 G il 2 3500 I S2 i =R 7, 80 IAE K 22 4 NLO il CO,
ZEA BRI IR TE N 11.65~13.67 1-CO,—eq-hm?, 5 CKAH L, M B E 1036 GWP, B IE & 14.15% ; MB
AEH GWP B A, 5 MAH H MB AL B B 2548 75 14.78% (19 GWP, [RI I, 78 I REAl - it ¢ I AS 1) -4 ) 5 1K
TR 2 SRHERL ; WAL 20% A B , MBN,,,, 5 MB Ab BEAH Fb ik 2 FAIK 3% , D80 20% 7T 22 fifk DR it ¢ i 365 1l
) ek 2 A AAHE IO Jn ) ) A

VAT B A KB R RSN 7, 8T KB N R RSN 4.23~6.54 kg-hm ™,
5 CKAH b, B3 AT 0 25 B AIK 27.37% 09 38 VA R AR i J5 , 5 M AR FRAH T MB 5 25 B fI%
6.11% ; I8 A, 20% REMS A B A Z A4, 5 MB M . MBN,,, A0 FH 8 38 1A 5.16% . H1 e m] 0, 78
it o 9 2R Ak AR B AR B AR R AP i A AR R T



14 GEFS ORRERT B TR TRAELIRNIEFEFREZALER LG YA -17 -

*6 AELETENERER . N,ORTERERZRIENE
Table 6 Ammonia volatilization, N,O and soil respiration cumulative emissions of cucumber

under different treatments

BAE K B (kg-hm™?) N,O HEBCE /(kg - hm™) - HEP I HE AR (kg - hm™)
Ammonia volatilization accumulation N,O emission Soll respiration emission
—_— Fik Jik ik
& : :
Felnation LU I LU I R G,
period TR Flowering Fruit Whol JEE AR HA Flowering Fruit Whol JEEAEEA Flowering Fruit Whol
Base period  and setting _0 © Base period  and setting 0 ® Base period  And setting 0 ©
i . period i . period . . period
fruiting period fruiting period fruiting  period
period period period
CK 2.15¢ 0.94¢ 2.69¢ 5.78¢ 0.70¢ 0.32¢ 1.78: 279 5978.13* 2030.56" 4588.16" 12 596.84"
M 1.37 0.43 2110 3910 0.53 0.28" 1.48" 239" 4966.96° 2150.64" 3881.48° 10 999.08°
MB 1.28" 0.43P 1.95¢ 3.66° 0.50" 0.23¢ 1.541% 227 4812.662° 2376.98" 5993.77* 13 183.41¢
MBNi,, 1.20° 0.42" 1.81¢ 3.444 0.57 0.22¢ 1.34 221¢ 5202.39" 1887.90¢ 5617.48" 12707.77*

R7 FARLETEMN,OMCO,LHKILEBERAETS AL

Table 7 GWP and reactive nitrogen gas emissions in greenhouse of cucumber under different treatments

b N,O 1 CO, 2 & BRI IR Y (1- CO,—eq-hm™) AZEASH RN kg-hm™)
Treatment Global warming potential of N,0O and CO, Reactive nitrogen gas emissions
CK 13.57¢ 6.54¢
M 11.65¢ 475"
MB 13.67¢ 4.46°
MBN, 13.26" 4.23¢

25 ZFFEa

NIRRT TOAI 35 I3 8.0 1230 AN /R 4 A Ab BN [R] 22 A, SHEAd 57 4% Ak B4 AR ) A 7 32
R, AEPH(20007T-t") HBAE(0.12 76 - m™) SRR (14 70 - kg™ ) B A IR T 55 19 8] S B A S
&, B (20 G - kg™ ) SR IR T2 M2 -2 P AAE T 349ME . 5 CKAR L BRI 7.41% B0 EILES 5
A5, 5 M AR L MB $2 7 1.24% ; 767t 5 L3802 20% J5 % 8% NI 25 A9 B2 T35 B B, MB AH L

MBN,,,, $#& Tt 8.07% , 5 CK A1 FL #EF+ 17.52% . [H I, 78 R it 7 ekl 0 Ak B 7 2 i T IR 45 7 Tl A AR K
B R FH A 5 o

#*8 AREMETEMNFWE
Table 8 Profit of cucumber under different treatments
St /(J3 76 -hm™2)

Qb Expend WA/ (J7 76+ hm™) il zs/(J3 76 - hm™)
Treatment R i i R Income Profit
Biochar Mulch film Urea
CK 0 0 0.15 49.7 49.55
M 0 0.012 0.15 53.38 53.22
MB 4 0.012 0.15 58.04 53.88
MBNy,, 4 0.012 0.12 62.36 58.23

3 e 54%ie

3.1 BERERNEINFEKES 2N
A TSR, I ROE A W R A TSI M) T e S KR B A TROKASCR™ . A WESE
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P, 7 T R A JE i e A BB OR K SR T A, ] I 2 AT TR /K i, X S AR B — 3, — 7Tl
AR BR B LU R TR, it A 38 J5 AR A o 38 K LIRS, A R T RIS KR i3 i ; )
— 7 T8, iR kg — ol 5 B, BELAS T 9 rP A K 43 ) S AR T (AR K 434 ) 2R AT RS B R
A, PR Rl 2508/ T MK A AR 4 v AR A ORI R FEARRIEGE v, S R AL B
FHLE , 767 REBERN L 34 7 o Ak 338 ™ ik — 2D 4R T 7R 2R 209% AL 38U 3 TC ™ it S R B W]
R IR A, BARA Y R AT DL — e R b B IO R E R R TR IR E R AR, L
F AL R AR S B R, BN SRR, WA HRAEY - 2 E e E AL B AT
- R A A, H S R R U A ) A PR B, A A ek R it 2 9 i RE R AR MR
VYIS T R L V&
3.2 BAEHER TIET U RREEVRN NG

K I N EAMR IS A 55 W, it FH A 4 0k T A 508 o - B A B & e FE AR g v
5 2 WS A3 in = A ML 5 £, i e e R A A A WL i 2 R R 34.63% , 1 il ik St Lk
R 20% J5 , )2 AL & AR UL TR (A ZE 25 RN 1.71% 3 P98 28006 e Ab B A B2 1K R0 it
AR A F A0 3 T BeAk, A= 4 e vl B R R0 E R e SR
Y, FEARBEGE R LA St ok A HE NH, N B i B RAIG, NO, -N & A &, O th TR e
A A 2 R ) AL R AR B AR VR X R R A, B AS H3E S A i R R A A S Y
M AbEEAH HE, MB b B 4 58 NH, N & 8 i, 02 AR ot R R RO 47, e IF ok 58 4
WSR3, TR, 98028 20% I 3RS A S T MB AR B I R AR . 25 B A R AL 3T + 38 1k
RUA e - AL Z R R, 0 REEAb P ) TR A - 438 NH, N &5 5, 48 1 380 TOG 02 W SCR T it
AR R NH, =N B R FINO, =N &, I 1 4 ek AR Sl A 7] 8 4 67 T 52 0 5 10 i o Js 1A AL
J PR TR B AT 50% , A R FAEM A K KT, et R B Al Tk 2 209% b PRI BB 028 i K
Jit ¢ ST 5 514 67 T R
33 BAEATELNRESSHER T IEFRZME

REAEMK R A Z I — K EE R, N0 2RI 20 , 01 NH, U £ AT TR
TE ST A T, 3 A 75 G, FEARBF ST b, B RS A 2 4 2E 5 ) S R PP I AR O, 5 T il o
Ja T R R R — 2D PRI 6.39% , i 5T A 5T & Bt ¢ J5 28 4% & b A i 22 510, H i
A BB it o Je VR P FE /K S R AIG, 2 1T S SOHE K B T R, RO K R T Y R T R AR & IR
20% BEA B0l 2 K o 7 B e ek 2D NLO HE I SRR, 98 2 20% Ab BEAG 3503 il NL,O HE Tk, 5% L
JARESE H MB 44 B A N,O HiE R W3 T M, X U B it A AR 0k s 1) 1 3 A A AL R
M TR A AR A DT B 2D NLO HETC!, 33 55 1T A58 R4 — 24, 1 MBN,,, 75 il 2 [ B sl 2 8038 A A
PRI NLO HERCE AR AR e A it A 38 I TR A FE = 3980 g HE e, 5 35008 25 30007 i)™, £ 5 b
BRI . FEARWESGE H , MB 44 F 1] 3P SRR 2 A A BE AL G UE T 3 — WA, MBN,, 42
A RN EFR AR T MB Y82 475.64 kg-hm™, 5 CK AT 7] — 7K S , 156 B 9 220 77 4b B ]
Yok 553 DAL it o T R 1) - 3B NP HE e g B TR o R AR LZE S A SN G HE O A N B
PR, 38 MB SR U4 A 1 109 - S i SRR B 2 /0 16.57% , AFUER 5 K 1 4% N,O 1 CO, IR A R =
BN SR, M 5 MB 22 57 AN A I, MBN,,, AbBE GWP £ AIK, 5 CK A Fb 5 2 A1 20.05% , HoAe iR = 1A
T UG B B B %) D DL T B T LA e e ity T LS T3 e ek A PR 7 SRR NLO HER
[ s 5 T PR A 9 e 5 LT 5 5 S W 19 o e T

ARG G G N 7 Bt e B 7 Rt e Dk 20 3 1 A BT 8 B /K £t 7 it L R ISR 4 Bl A | - 4T
W% N,O HEHICRT NH % & S5 H8 b5 HEA TR 5 K 3, 78 Mt 7 10 22 209%(M BN, )b B 1T A5 255 2% A it A it 5
S 1 R R 5% Ay A i AN = AR TR R, AR PRE TR ™ = B K o R R R
2RI g S e & AR AR T T Y S A AR O AR A A R T 2k R AR
RAS 35 A 98 [ ZURHERE 71, U SR A Sk s E r O A S L AR A —2
B SR BRI , AR 5 ok 2Rt e 5 7 I R 7 it e A BB P 25 S, A el 2R A B it o T L )y TS A AFF 9 s )
A JR AN [ R B U 2Rt A A T RIS, i — 2D R 5 L R T
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M .MB MBN,, 34 REFE IR 2 B0 TAR/K &2, 4 7 & SOK 73 I3, MBN,,, A8 B R ii#, 5
CK AH L , MBN,, 7= 5 17K 23 1] 2R 43551 8 28 16 011 25.47 % F172.67% . MBN,, 2 ik ok R 7 5 | 2 2 )2
T NH, N & =R A A1, 5 MBAH H , MBN,, 262 £ 3824 B 8 S RUR S /5 200 ) i 35 R
11 37.62% F 8.49% .45 T3 +- A BN 1.71% . MBN,,, XF 25 & A1 N,O HERID AR fe b, 5 CK
H HE R M 3 53] 3k 5] 40.48% F121.00% ; MB 235 i S8 09 108 s 2 B S 8 00, 980 480 20% 5 [ A1 3.61%
it e 23 18 AR 2R BN GWP, 5 MAH L i 3542 755 14.78% , MBN,,,, AT Lh— < TR BE | 25 A Rl it 7% 1717 12 o5 1
U2 SMHERT IS K IR) 5, 5 MB A L 35 R4 3% ;55 CKAH EE , M MB . MBN,,,, & & A3 440 7]
FEIEAK 27.37% .31.8% .35.32% , 1] UL MBN,, FEAR B N A R USRI BB . e A SE Al 98
20% W B I 25 B9 42 THRCR B |, MBN,,,, 5 MBAH HL 4R T 8.07%, 5 CK AH LR T 17.52%, gl
AL ik Rt % 7 AR TR 2 SIS 7 o TR - S W RN R 3R S AR SRR B T i Rk
A3 R T7 A AR KN FH T 7, AT R 30 1l DX 2 0 S 1 K ™, 35T HE B B8 I == SR HE B R
RIABEAN AL S
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