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Abstract: [ Objectives ] Low nutrient use efficiency is mianly caused by irrational fertilization.Present fertilizer
recommendation technologies based on soil test or plant diagnose are difficult to be used for smallholder farms
due to constraints such as access, cost and timeliness in multiple cropping systems. A fertilizer recommendation
method, Nutrient Expert for Hybrid Maize (NE), is established in base of yield response and agronomic efficiency.

[ Methods ] In this paper, 193 on-farm experiments were conducted in 20102014 to validate and optimize
the effects of Nutrient Expert for Hybrid Maize from agronomic, economic and environmental aspects on spring
maize in the Northeast China. Five treatments were designed in the maize field experiments, including (1)
farmers' practices (FP), (2) nitrogen, phosphorous and potassium fertilizer input calculated using NE, (3-5)
eliminating nitrogen, phosphorous or potassium input in the NE treatment, which were used for the calculation
of nutrient use efficiencies. The grain yield, fertilizer cost, net profit, nitrogen (N), phosphorus (P) and
potassium (K) use efficiency and N loss were investigated at harvest. [ Results ] N and P fertilizer input in NE
treatment were significantly decreased by 43.5 and 23.6 kg/hm” than in FP, about 21.0% and 27% of decrease (P <
0.001), while K fertilizer input was increased by 8.3 kg/hm® (P = 0.001). The grain yields in all the experimental
sites were in average 0.6 kg/hm’ higher in NE than in FP, with the increase rate of 5.2% (P < 0.001), the averaged
gross return was increased by 1466 yuan/hm® (P < 0.001), of which, 1192 yuan/hm” was from grain increases,
accounting for 81.3%. As compared to FP, NE increased agronomic efficiency (AE), recovery efficiency (RE) and
partial factor productivity (PFP) of applied to N by 5.8 kg/kg (+ 53.8%). 11.0% (+ 47.8%) and 16.8 kg/kg
(+ 29.6%), increased AE, RE and PFP of applied to P by 12.3 kg/kg (+ 125.9%). 13.5% (+ 87.5%) and 44.0
kg/kg (+ 29.6%), increased AE and RE of applied to K by 4.0 kg/kg (+ 30.2%) and 13.7% (+ 36.1%), but
decreased PFPK by 22.4 kg/kg. Given to three-year total calculated N balance, N fertilizer application in NE was
lower than in FP, decreased by 102.8 kg/hm’, but N uptake in the above-ground in NE was above 38.7 kg/hm’
than in FP, the high N fertilizer input also led to N accumulation in the soil, the results indicated that the residual
N at harvest in 2014 with NE significantly less than with FP, decreased by 63.0 kg/hm’. Furthermore, totaled 78.5
kg/hm® of apparent N loss was reduced by using NE than with FP across three-year. However, the yield in NE
attained 12.3 t/hm”, increased by 0.9 t/hm” compared with FP. [ Conclusions ] In summary, using Nutrient
Expert for Hybrid Maize (NE) for fertilizer recommomadation not only increased grain yield, profit and nutrient
use efficiency, but also reduced apparent N loss. The Nutrient Expert for Hybrid Maize, which based on yield
response and agronomic efficiency, has proved to be a science-based, reliable and feasible method and can be used
to make fertilizer recommendation for spring maize in the Northeast China.

Key words: Nutrient Expert system; yield response; agronomic efficiency; nutrient use efficiency; nitrogen loss
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Table 1 Site characteristics of the field experiments

Hhy Fy R AR AL OM
Province  Year Farm No. Village No. (g/kg)
AR 2010 9 2 4.65~7.78 11.8~32.5

Jilin 2011 28 5
2012 24 4
2013 15 4
2014 10 4
oy 2011 21 4 4.73~8.34 1.0~143
Liaoning 2012 20 )
BT 2011 26 8 5.12~8.88 4.4~66.7
Heilongjiang 2012 17 6
2013 12 3
2014 11 3
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Table 2 Comparison of fertilizer use between Nutrient Expert for Hybrid Maize (NE) and farmers’ practices (FP)

B USRS i & #2 N rate (kg/hm?) Maf R P,O; rate (kg/hm?) JE# R K,O rate (kg/hm?)

Province and year NE FP  ANE-FP P>[T] NE FP  ANE-FP P>[T] NE FP  ANE-FP P>[T]
il Liaoning 1780 2290 -51.0  <0.001 63.0 760  —13.0  <0.001 79.0 48.0 31.0  <0.001
R Jilin 1527 219.1  —664  <0.001 62.0 1112 —492  <0.001 73.9 912  -173  <0.001
MAEIT Heilongjiang  169.1  177.8 -8.7  0.072 65.9 61.3 46 0137 79.3 51.7 276  <0.001
2010 126.0 1687  -42.7  0.014 51.5 8.7 312 0.001 64.9 750  —10.1 0.030
2011 1654 2025  -37.1  <0.001 57.3 840 267 <0.001 70.6 64.9 5.7 0.138
2012 161.5 2184  —-57.1  <0.001 61.0 87.6 26,6  <0.001 78.3 66.6 11.7 0.033
2013 1683  213.6  -453  <0.001 81.3 924 111 0.122 87.9 75.6 12.3 0.003
2014 1778 2040 263 0.028 77.7 922 145 0.117 84.8 72.5 12.3 0.008
All 163.9 2074 -435  <0.001 63.5 87.1 -23.6  <0.001 76.5 68.2 8.3 0.001

# (Note) : NE—F#4rEFK RS Nutrient Expert; FP—K & >J154%)ifi Farmers’ Practices; P > |T|—NE I FP 7£ 0.05 /KA ¢ K6
5 Probability of a significant mean difference between NE and FP at 0.05 level used paired t-test; £~ 17 T I B9 Fn 2448 T A 1056 1Y
SEIE, ARG TR I EEE R R A = A R IIE, AL TSR (9 EE 2R AT 156 45 197 24{E The values for each province is average

of all experiments for this province, the values for each year is average of all experiments for three provinces in this year, the values for all is average

of all experiments.
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Table 3 Comparison of grain yield and economic benefit between Nutrient Expert for Hybrid Maize (NE)
and farmers’ practices (FP)

BANFIAELS =4 Yield (t/hm?) ALNEFE TEC (yuan/hm?) 2273045 GRF (yuan/hm®)

Province and year NE FP  ANE-FP P>[T] NE FP  ANE-FP P>[T] NE FP  ANE-FP P>[T]
i Liaoning 12.2 11.5 0.7  <0.001 1748 1916  -168  <0.001 24465 22754 1711  <0.001
AR Jilin 12.0 11.6 04  <0.001 1429 2098  —669  <0.001 22419 20917 1502  <0.001
M JyJT Heilongjiang ~ 11.6 10.8 0.8  <0.001 1911 1727 184  <0.001 19283 17942 1341  <0.001
2010 11.0 10.8 0.2 0.29 1175 1590  -415 0.006 15976 15276 700 0.014
2011 11.7 113 04  <0.001 1571 1863 292 <0.001 20100 19058 1042  <0.001
2012 12.2 11.5 0.7  <0.001 1682 2025 343 <0.001 24106 22150 1956  <0.001
2013 12.4 11.6 0.8  <0.001 1837 2004 167 0.129 23333 21698 1635  <0.001
2014 11.6 10.8 0.8  <0.001 1913 1994 81 0.526 22562 20780 1782  <0.001
All 11.9 11.3 0.6  <0.001 1658 1932 274  <0.001 21831 20364 1466  <0.001

7 (Note ) : TFC—AERHE#E Total fertilizer cost; GRF—Z:344%5 Gross return above fertilizer cost; P> |T|—NE Fl FP £ 0.05 7KF-AYfQ
X ¢ K238 Probability of a significant mean difference between NE and FP at 0.05 level used paired #-test. 5444103 r X b ()8R # R B8
FIRGGHEIME, A I N AR s IR = A WM, AN ITX R A0S 2R BT X AE () 3{E The values for each province is

average of all experiments for this province, the values for each year is average of all experiments for three provinces in this year, the values for all is

average of all experiments.

ik, B ERFEA LB R ARG AWML, NE b3
H1FP ALFRFE 22 D 2010 4FEAY 0.2 t/hm? 3K 3| T
2014 4Ef#) 0.8 t/hm>, [fif 2012, 2013 1 2014 =41
PR, 438 0.7, 0.8 F1 0.8 t/hm?, Pl K
TN B R R G(NE) SR R I i IR AL BE(FP)AH EL T LA
BRI i, AT S, NE AL i i 3%
T FP LB i (P <0.001), =224 0.6 t/hm?,
WA E T 5.2%.

# 3 WoR, TERpIT NE AFAILIEAE 2 B T
FP ZbFE(P < 0.001), KA NE &b iy ak AR Ao AT jiti 1
T FPALER, (HAL 7RI MR NE AbBEAY TRFC ZEEAIk
T FP Ab3E (P <0.001), 435Ik 168 1 669 yuan/hm?,
HARIL T4 NE LB A7 & 5 T FP AR, (H)S 3
() RIS A IE ] B 40 5 3 = TR . NE AL FRAREYY
TFC #MIKT FP AbFE, fK 81~415 yuan/hm?, FL4FF
Y%A 274 yuan/hm?, NE 5 FP 4bBEAHEL, 07,
ARFE Jp VLA 724 GRF #8038 00 (P < 0.001),
A3NE 1711, 1502 Al 1341 yuan/hm?, SAEHEHIT 700~
1956 yuan/hm?, “F-IJHEIT 1466 yuan/hm?, 340N
4.6%~8.8%, IR R 7.2%, Horr i3 ok iy
GRF 4 1192 yuan/hm?, [ 534/ GRF 4 81.3%,
23 RERIFIAZE
23.1 FNEFIHZ 5 FP AREAHLL, =45 NE Zb3#S
BEME S TRIEAMAR R4, LT, HRMERR

LR R A 2ERCE (AEN) 205045 T 6.0, 6.6 F15.0
kg/kg, REPYCE (REN) 705485 T 18.3, 10.7 Al
6.7 NEIFA, AEMAFE (PFPN) /il m T
19.0. 23.9 i1 6.4 kg/kg, NE ZLFAY4EY) AEN 25463
M 11.7~21.5 kg/kg (744 16.7 kg/kg), REN 284kl
Fil } 30.8%~38.5% (“F-3 34.1%), PFPN 7284kt Fl Ky
66.4~88.2 kg/kg (*F-1 73.6 kg/kg), FP AbBRAY4FEL
AEN 25 Ab G BN 7.1~14.7 kg/kg (CF 10.9 kg/kg),
REN K 17.6%~27.5% (-] 23.1%), PFPN X
54.6~68.2 kg/kg (*F#J 56.8 kg/kg). 5 FP 4bFEAH
I, @il NE 4P A9 AEN, REN Fl1 PFPN 433l
HINT 5.8 kg/kg. 11.0 NE ST AR 16.8 kg/kg, T
AR T 53.8%. 47.8% Fil 29.6%.

232 BEAEFIHR 5 FPAEIAILL, 117, FHARAER
JEVTNEAL #1424 %0% (AEP) 0l 13.3 .
12.8 1 10.8 kg/kg, W2 MR (REP) 43l &5 21.9.,
11.6 Fl1 10.8 N A 434 (35 5)o 1L T FITE MR NE b3
WEZE ML= S (PFPP) W& T FP A, 45l
40.7 1 88.1 kg/kg, 1MV NE ALYy PFPP X T
FP Ab#f, {k 15.0 kg/kg, H - HEZR AR E (P =
0.067). X RHAEEAL A A A F XA 7, NE Ab3
AR AEP ZEEVE RN 5.0~27.6 kg/kg (F 22.0
kg/kg), REP ZEfLIEHI A 15.7%~35.7% ("FH
29.0%), PFPP ZR{LImMEl R 152.1~213.7 kg/kg ((F
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Table 4 Comparison of use efficiency of applied N between Nutrient Expert for Hybrid Maize (NE)
and farmers’ practices (FP)

RELR2FRCR (grain kg/kg, N)
Agronomic efficiency

D

HEPICR (%)

Recovery efficiency

HEMA ™1 (grain kg/kg, N)
Partial factor productivity

Province and year

NE FP A P>[T] NE FP A P>[T] NE FP A P>[T]
L Liaoning 13.1 7.1 6.0  <0.001 34.6 16.3 183 <0.001 69.5 50.5 19.0  <0.001
4k Jilin 16.5 9.9 6.6  <0.001 36.0 253 10.7  <0.001 79.2 553 239 <0.001
MJpIT. Heilongjiang ~ 20.0 15.0 50  <0.001 32.6 25.9 6.7  <0.001 68.9 62.5 64  <0.001
2010 11.7 7.1 4.6 0.009 30.8 17.6 132 0.017 88.2 68.2 20.0 0.033
2011 16.0 11.2 48  <0.001 34.0 26.2 78 <0.001 71.8 57.6 142 <0.001
2012 155 8.7 6.8  <0.001 332 18.9 143 <0.001 76.0 54.6 214 <0.001
2013 19.8 133 6.5  <0.001 34.4 224 120 <0.001 734 56.9 165  <0.001
2014 215 14.7 6.8  <0.001 385 275 1.0 <0.001 66.4 54.7 11.7 0.001
All 16.7 10.9 58  <0.001 34.1 23.1 1.0 <0.001 73.6 56.8 168  <0.001

# (Note) : P> |T|—NE Hl FP 7£ 0.05 ZKFHYHC T ¢ #3565 Probability of a significant mean difference between NE and FP at 0.05 level
used paired t-test, 7> 13 IO I O BUE 3R B8 B AT B A - X908, 4E08 B3 B B0 3R 12 AR 0 =48 W T 39ME - ALL B I A0 =
TR T IR KR B F-YI{E The values for each province is average of all experiments for this province, the values for each year is average of all

experiments for three provinces in this year, the values for all is average of all experiments.
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Table 5 Comparison of P use efficiency of applied P,O; between Nutrient Expert for Hybrid Maize (NE)
and farmers’ practices (FP)

AR (grain kg/kg, P,O;)

BER R (%) B Z k= (grain kg/kg, P,O;)

G Agronomic efficiency Recovery efficiency Partial factor productivity
Province and year

NE FP A P>[T] NE FP A P>[T] NE FP A P>[T]
1Z7* Liaoning 23.5 10.1 133 <0.001 31.7 9.9 219  <0.001 196.5 155.8 40.7 <0.001
FH K Jilin 20.0 7.2 12.8 <0.001 23.1 11.5 1.6 <0.001 200.4 1123 88.1 <0.001
BIJpiT Heilongjiang ~ 23.7 12.9 10.8 <0.001 352 244 10.8 <0.001 180.4 1954  -15.0 0.067
2010 5.0 1.3 3.7 0.067 15.7 7.9 7.8 0.204 213.7 143.1 70.6 0.003
2011 21.5 11.2 10.3 <0.001 29.5 17.3 12.2 <0.001 205.3 147.9 574 <0.001
2012 27.6 10.6 17.0  <0.001 35.7 17.3 184  <0.001 204.7 150.8 53.9  <0.001
2013 16.5 7.7 8.8 <0.001 17.6 11.0 6.6 0.008 152.1 154.9 -2.8 0.837
2014 224 9.5 129  <0.001 28.7 12.6 16.1 <0.001 1533 141.6 11.7 0.469
All 22.0 9.7 12.3 <0.001 29.0 15.5 13.5 <0.001 192.9 148.9 440  <0.001

# (Note) : P>|T|—NE il FP 7£ 0.05 /K-F-AYHC X% ¢ #538 Probability of a significant mean difference between NE and FP at 0.05 level
used paired t-test. 751> 03 IO I A ECHE 35 48 BT B 1Y (8, SE00 B3t BB R 142 0 =48 WP 391, AL BT I Al =
7R A 16 5008 1 F- ¥ {E The values for each province is average of all experiments for this province, the values for each year is average of all

experiments for three provinces in this year, the values for all is average of all experiments.

192.9 kg/kg). FP ZbBEAJ4EY) AEP AR LT A
1.3~11.2 kg/kg (*F#J 9.7 kg/kg), REP ZE4LIEH N
7.9%~17.3% (F¥J 15.5%), PFPP 254kl N
141.6~154.9 kg/kg (F-14 148.9 kg/kg). Ht4HBikE i
&, 5 FPALFEAHLL, NEALHIE) AEP. REP 1 PFPP

Sy T 12.3 ke/kg . 13.5 4~ E 45 44.0 ke/kg,
RS A E] T 125.9%. 87.5% F11 29.6%.

2.3.3 HERHZE =40 NE ZLH A8 [RlficR
(REK) # B # & T FP 4B (3% 6), 107, HAKAIE
T4y i 207, 15.1 F1 8.0 AN E 4 s T ARAIEE Ty,
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Table 6 Comparison of applied K,O use efficiency between Nutrient Expert for Hybrid Maize (NE)
and farmers’ practices (FP)
PR 2ERURE (grain kg/kg, K,0) FRZE R (%) BRZ w7 (grain kg/kg, K,0)
I}

Agronomic efficiency

Recovery efficiency Partial factor productivity

Province and year

NE FP A P>[T] NE FP A P>[T] NE FP A P>[T]
L Liaoning 18.0 242 —62 0.457 54.0 333 207 0002 1619 2565 946  0.002
4k Jilin 14.7 75 72 <0.001 51.7 36.6 151 <0001 1670 1322 348 <0.001
MJpIT. Heilongjiang 201 15.8 43 <0.001 50.5 425 8.0 0.004 1484 2165 —68.1  <0.001
2010 73 42 3.1 0.205 303 11.9 18.4 0039  169.7 1485 212 0.031
2011 153 12.3 3.0 0.025 62.0 45.6 164  <0.001 1684  169.8 -14 0611
2012 215 18.8 2.7 0.738 50.6 37.1 135 <0001 1614 2142  -528  0.007
2013 15.9 93 6.6  <0.001 44.7 41.1 3.6 0289 1426 1749  -323  0.003
2014 18.5 11.0 75 <0.001 36.7 23.9 12.8 0.037 1394 1647  -253 0017
All 17.3 133 4.0 0.036 51.8 38.0 138 <0.001 1598 1822  —224  0.019

# (Note) : P> |T|—NE Hl FP 7£ 0.05 ZKFHYHC T ¢ #3565 Probability of a significant mean difference between NE and FP at 0.05 level
used paired t-test. 551~ (3 ITAS LA B 42 7 0 AT IRURATL 4500 A LI SR A R4 ) = P9, AL BFAS IR Bl e
TR T IR KR B F-YI{E The values for each province is average of all experiments for this province, the values for each year is average of all

experiments for three provinces in this year, the values for all is average of all experiments.

VL NE 2L R AR A R0% (AEK) L FP AR5 5
7.2 f14.3 kg/kg, ML TNPERTERTEE, (H4
LSRR EE (P=0.457); M NE LB 2 k=
71 (PFPK) b FP AbFEES 34.8 kg/kg, (Bl T FIEIpIT
NPRFTHEAR T, 405K 94.6 A1 68.1 kg/kg, +
BRI T4 FP AL FRAY A AN . NE ZbHR Y4
Y] AEK ZEALJE Ry 7.3~21.5 kg/kg (CF¥ 17.3
kg/kg), REK ZAL{EH K 30.3%~62.0% (*F1
51.8%), PFPK ZE{LitFElHN 139.4~169.7 kg/kg ((FH
159.8 kg/kg). FP AbHEH4E) AEK 28 fb i [l oy
4.2~18.8 kg/kg (F-1 13.3 kg/kg), REK 784kl
11.9%~45.6% (*F-3 38.0%), PFPK 7284kl Fil
148.5~214.2 kg/kg (F-14 182.2 kg/kg). Ht4HBik L
&, 5 FPALFEAILL, NE 4P AEK Ml REK 433
BT 4.0 kg/kg F1 13.8 AT AL, SR HIEAE] T
30.2% F1 36.1%, {H PFPK F&X T 22.4 kg/kg.
24 RAERMUMK

X EKFET L R RGN FFE IR B A W 78 45 1
WoR (% 7), FJEHHE NE LB FP bR =454/
Jifi 102.8 kg/hm?, {HHb - FAEWIH G N T 38.7
kg/hm?, NE 4B EHRRAL T LA REK W, &
2014 4F WERAT 0~90 em +IERS A A M A B
&l 86.2 kg/hm?, 1fif FP ZLBRAGI K 149.2 kg/hm?,
XFA TR A 385 i - s A A A S R B AR IR

W, A 57.5% WARKEAT 30 cm LIT, 14N
A3 B AR AL F KA X 1Y - 32 — AR T 30
cm, XHEBSFRIH A G GBI VR JZVEYIAR R IAAH
e R K, R ROA BRI Y, B NE Ab
A SEW AW R Z 2R AE, 34 B
N —49.5 kg/hm?, (AN AR LEMHEHRAR
ey BUR (/R N 1B | Sl t BTV 5
AEial AR5, NE A HEAL & 2 LA 2R+ 37
MRS R = o FP A B A it 260 et LA ) 280 38 R A i
7 92.0 kg/hm?, BT 17.3%, BRI S
T FP AbFRA AR B L NE LB 63.0 kg/hm?, 34F
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Table 7 Comparison of nitrogen balances between
Nutrient Expert for Hybrid Maize (NE) and farmers’

practices (FP)
2% AL H Treatment
Parameter NE FP NE-FP

HIHAS Ny (kg/hm®) 176.8  176.8

LA N, (kg/hm?) 2757 275.7

Jiti U N (kg/hm®) 5192 622.0  -102.8
HEWIL N, e (kg/hm?) 568.7  530.0 38.7
AZERE N, (kg/hm?) 862 1492 -63.0
AZPIE N, (kg/hm?) 3168 395.3 —78.5
Tkij~ 4 Grain yield (thm®) 123 11.4 0.9
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MR E R FP AHE L NE A HE R 78.5 kg/hm?,
NE AbH ) = A4 7= 5k B T 12.3 t/hm?, H FP A
5 0.9 vhm?, Ui NE R&EA W 1455850 .

3 i1

EETEENOPNINP O 5= w5 N[5 I
8| A YT ey [ A e S L S N NS 4
AR B TR A SRR A 0 3 A T it A A
FRATE R L RGBT AR, SR B X -+ By
MBS T HE . R Eok R EAT AR
HHFTARJZ IR AR, DA SRS - e H
HRATIR AR T, ARG A Y
BT GBS 1 1 IR 7 R 40 R 202, NE
RGP RHEA A TR 00 R T2 “4R” 3743
ERAMS, KBRS I O A 3% o (45 R P 5 oK 1)
MIOCFR, LAIKBIFRARTA29 AR A 1 el
WEFEREIE 7775, NE REALTA HIEMEEE AT )
DAYl VE 0y 355 7= 5k S Sl AH 6T 7= o ol SR AIF 4 43¢
BT AT HEREREAE , I ELAR S H bR = i < fe 2 Al
WNF FORFNE K E R R T 5 45 R 4 AN [ it
NEHERA i . NE RG0n] DRI RIS ik i . +
Bemh IR N | i AR WBOCR, DR R
SN FIAR 230 % 0 22 A X Tt A it A 7 R

NE fBE TEAH R A S 5510, Al 57 3L 1y
(S HEELRIAT 1) B e i 28 DX B Y AR, Y
I, AR IE AT 28T R - R 3R A R e
FEX IS 2 AR R T VAR U . - SE R R AL f
kBT gk, BEBOK . KUK, W, Tz
YEY 5k B8 R G RHE P 8 55, AT DASE o ANl b 57
G3/NKINAEET, NE 48 0] DAKIEVEY 75 5K sl 1 4
it N e, HL R it A o P Al R AR B R 2 Y
W AP, TN 2 EE R
JEAE R . AR 22 R, DOZ AR B S X B
FHETE AN R 3250 S HOR S, X )2 NE RS %
B FEEmZ—, 5 FPALFAILL, NE P61 iE
RS, #& T Mg, IR T /IEE
o ATHIRERIEE BN, NE ANHLS FP AL BE[E] Y
FrEZE R BRI, AR AR (2012~
2014) &W, NE AMBEA KA -HOR, et
BN T 0.9 t/hm?, B4k NE &b F )it 40 5 22 i T
FP b3 (8.3 kg/hm®, P=0.001), {H NE Ab3HH &
AR AN (43.5 kg/hm?, P < 0.001) FIBEAE (23.6
kg/hm?, P <0.001) Jifi FH & ARG N2 5580035

A RS AN I T, JF H R EE S TR

RIAIHR, ABFFEH, NE AHE A AR R T
FP A3, & T —Sepff 5% rh e 40l 45 R
Dobermann S5 HGEFRR, 7EMGE R &AL ILE B4
7, AEN A[ik%] 20~30 kg/kg, Gao ZFPIKHE + 1%
NE IR0 B AR i 0 T AR R 737 A ORI
., V5 AEN 4 13 kg/kgo AMFSE 5 A AEN F
BIEEIT 16.5 kg/kg, MiRIEVTA K AEN FHE A
#7720 kgkgo FKFFTL R R G I AT AL T
TR, P TSR ATE , fE e T E
Yy EERVEYIFE W, NE ACBREE FP AL BRME |35
N. P Hl K F#5- Wi -3 20 538 17 5.0%. 6.6%
M 8.1%, W ZHEm A BRI R Z —, AWF
5LH NE AbFE ) AEN Fll REN 5 FP AbFAH L34 8 4>
WA F] T 53.8% F1 47.8%, 1 AEP F1 REP H4 5435
KENT 125.9% Ml 87.5%. VLB Z EKFEDEXK
R G TR E R LA 2 e AEURL R AR

i R AR R R I, AR ) AR P A A
RERAIM, ma i ENEBA B X PR B
T (5% B8 AU 38 v AR 20 b ok Uk 0 AR 35 A
T, BRAEMANEEREZ -0, oM HER
F P A REAT L AR A BT
PEAG AN AL AL TR A 2, ARG oh B e i v
A FEMNRE S, BRI A . KEt
BER Z R (NO,-N + NH,-N). DA S RS TRy
AR e NC I 26201 7% IR AR, TR oK
TN ERRGR SN B A — A< BAE,
ANHIBFEAIE, 76 NE HEFEEAE PR AR # HE %
JERFEZ—, Ik, NEMR$ERE &, %46
H R . N R 0T LGS A B A it AT
i, JFAEIE . B EHE,
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