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2009—2011 AR E R FRH: , RGEIMHT T /A2 B3 4 SR A [RIM-AZ ) SPAD {EFIH —4k SPAD 5 %L (NDSPAD, ) 55 %05 FR 11 4%
F19 R 0 DG R, S0 T 83 2EL 2 [ U 5 35 4 6 AR [ A B FILAS T3] it b ) 2 RS 1) 20 R 4B B ONNT) s i i, S5 SRR /N2
EEBAIHI A SPAD R R NNT [t it 580 45 725 1 92 155 , 1] NDSPAD; B 20t (0 B2 5 M BAAIG . /N2 Bt SPAD i 45 NNT 1R 5
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Estimation of nitrogen nutrient index on SPAD value of top leaves in wheat
ZHAO Ben, YAO Xia, TIAN Yongchao, LIU Xiaojun, CAO Weixing, ZHU Yan"

Jiangsu Key Laboratory for Information Agriculture, National Engineering and Technology Center for Information Agriculture, Nanjing Agricultural

University, Nanjing 210095, China

Abstract: Rapid, accurate, and dynamic diagnosis of nitrogen nutrition status is essential for evaluating vigor, for
predicting production rates, and for agricultural management of cultivated wheat. To determine the critical nitrogen
concentration dilution curve for wheat, two field experiments with different levels of N application (0, 75, 150, 225, 300
and 375 kg/hm’) were conducted in Yizheng, China. According to the procedure in Justes’s curve, the dry matter and
nitrogen concentrations under different nitrogen treatments could be compared by analysis of variance at the 5% probability
level. Based on this curve, we developed a nitrogen nutrition index (NNI). In this index, when NNI=1, nitrogen nutrition
was considered to be optimum, NNI>1 indicated excess nitrogen, and NNI<1 indicated nitrogen deficiency. We further
investigated relationships between NNI and soil and plant analyzer development ( SPAD) chlorophyll meter values and
normalized differential SPAD,(NDSPAD,) values obtained at the top four leaf positions in wheat. We conducted a linear
parallel curve analysis with grouped data to determine if the linear quantitative equation relating NNI to SPAD value or
NDSPAD showed differences between varieties and/or years. The results showed that the curve had specific biological
significance. The relationship between the critical nitrogen concentration and wheat dry matter could be described by the

following negative power equations Y16: N_ =4.65DM™** and N13; N_ =4.33DM™**. The critical nitrogen curves of

cnc
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the two cultivars of wheat had the same coefficient “b” but different coefficients “a”. Y16 had a higher nitrogen
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accumulation capacity than N13. The NNI values ranged from 0.37 to 1.28, and increased with higher nitrogen application
rates under the different nitrogen levels. The optimum nitrogen level was 150 kg/hm” in 2009 - 2010, but was 225 kg/hm’
in 2010—2011. The SPAD values increased with increasing N application rates, and ranged from 34.3 to 52. 8. In
contrast, the NDSPAD ; value decreased with increasing nitrogen application rates, which showed that increasing amounts of
nitrogen could decrease the differences in SPAD value among the top four single leaves of wheat. The NDSPAD, values
ranged from 0.01 to 0. 143. The SPAD value at the top four single leaf positions were significantly positively related to
NNI. The correlation coefficients ranged from 0. 666 to 0. 823. The strongest correlation was between the SPAD value at the
top leaf (T1) and NNI, while the weakest correlation was between the SPAD value at the second leaf (T2) and NNI. A
linear parallel curve analysis with grouped data approximated the relationship between SPAD and NNI and its differences
between varieties and years. This will be useful for diagnoses of wheat nitrogen nutrition. In contrast, NDSPAD, was
significantly negatively related to NNI, except for NDSPAD,,. The correlation coefficients ranged from 0. 01 to —0. 849.
The strongest correlation was between NDSPAD,, and NNI, while the weakest correlation was between NDSPAD , and NNI.
A linear parallel curve analysis with grouped data demonstrated the relationship between NDSPAD,, and NNI ( NNI =
-2.019NDSPAD,,+1.18, R=-0.838"") stably across variety and year differences. This analysis could be used to assess

NNI quantitatively and to diagnose wheat nitrogen deficiency quickly.
Key Words: wheat; nitrogen nutrition index; SPAD; diagnosis

RESEWAERKERN EECEFR TR, HRI [k 5 s 5 G2 m B Y i A K L RO, i A ik
FUE FRRGL AT A B RIS 2 e A SR m VR O I D R T e L USRI BU(NNT) S22 T I
TR R BT | ELAT A B AR 20 S, AT DA B b R WA E AR N B SRR DL, 2 NNT =1, REREDI R N
RAREFAELTEAPRE ;= T 1 HAEFRSR LT 1 WAEFRAL, BAZENTHE NNI 1A 20k
IPEBURE ARV ER SE PR ) A= Wi, H BT 28 AR o A SR BCRUR B2, NI T30 I ROk B, — e R [ AL
R M4 E AU (Soil and plant analyzer development, SPAD-502 ) HA7 B | i AT AOER 5, 5 90
PG TCH P WS WHEM R FZ E TR . IS TAEY & 7= 2 T8 SPAD fH 5= B X R e T8
B SPAD (A" BN RELE e AL I T2 W, R A shAS Y, TR A SPAD B AL HAEY NNI A
TP TS A R S ORI B A e /N ok P RS AE Y L FH L Rk R e R 5 2 S /MR S8
A AP REPERSZA . Debaeke F/INZZTH 1 IAHXT SPAD {H ( RSPAD) 10 SPAD {H 5 NNI #57 K&, IH BRI
FSEI , S5 R LR E 0 RSPAD {31330 75 2 i AL BRAE S Xt R IR I S B o7 ) P LA R PR
HAT, E NN T SPAD BRI ZEUE F746 B0 C R W58 K 22 45 i AE sk it 7K SF | TR AN [] 7 44 28 1) 05— 4k
SPAD $5%1 ( Normalized differential SPAD,,NDSPAD, ) 5 NNI Z [H] ¢ REFFE D, R WAHIE . 5 RSPAD {EAH
Fe, 3155 NDSPAD,, SEANT7 (8, A7 SEBRI T 5, R A7 b ZEA R TN [R) i i2 SPAD LAY NNI A A EY 1)
fap il Pl TIZW AR E SR,

ACETE 2a KHE AL L, 2T L3 4 sk R AR 20 5 —1k SPAD F5 28Ul 33/ NAZ2 RUE IR 4R 8L,
ARG E 5 S P T, A PR A v ) R TR AR BT | SR b i O B2 W/ N A R R 0 B A A I B B AR S
RIS A
1 #R5H%

1.1 K5t

ARFGRALIEAT T 2 /N IS, 95 S BIAS [FARA | b PP B R 2K, BRI i i iR an

5w 1

T 2009—2010 4EAEAAEHTAERIG 35 (A7 TAVAETT,119°107,32°16") #4756 1 +3EA LT 18.9 g/kg,
B L 100 mg/ kg, 7 500 34 mg/ kg, BT 90 me/ ke, LIS FI N 2 16 (P EH SR, 29 14.9% ) T3 13
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(REASHE,2410.2% ) ,E 5 MK F0(NO) 75 kg/hm*(N1) 150 kg/hm*(N2) 225 kg/hm*( N3) 300
ke/hm*(N4) 3B HR 525 JEAE FHREFRTHEA B IEZER RSB A . R X8 T 4645 /DX IEFY 30 m* 17
PE 25 em, B 3 WK, 180 Fitk/hm® , 255 — kMRt 96 kg/hm® P,0; F1 120 kg/hm® K, O, B4 I
SN, At R 1 R it ] — P = kAR R /N2 I A R B A AR A 46

g 2

F2010—2011 4FFEAAE Hr R g0 0 617, X5 1 EHEAHL 13.5 o/ke, TR A 66 mg/kg, A 5 43
mg/ kg AN 82 me/kg, X MFI HiHE 16 T4 13,158 6 Miti Z/KF 0(NO) .75 kg/hm*(N1) 150 kg/
hm?(N2) 225 kg/hm*(N3) 300 kg/hm’(N4) 375 kg/hm*(N5) , 3B K 5:5, FEACLERE AP AT A | 8 AC/E TR
A, FEA AT AR, /ANX AR 30m®, fTHE 25em, R 3 VK, FEATE 4 240 JTMR/hm®, 2554
Hi— RPN 96 kg/hm® P,O, 1120 kg/hm® K, O, B8 AL 40 A8GEAE , HAth ok 31548 B it W] — i i = 1%
TRIR GEREH /N2 I 280k B R TR () ST
1.2 SPAD fEIME M H3HE 7k

FEPR T ZE A AE A /N B e MR IR 20 Bk, I 20 A4 E2ET00 1 20 4 1) SPAD B, Bk
A2 3 A (S B AR ), 15 3 A7 B 0 - B (AR A% i SPAD {H, ARSIl (4 — 1k
SPAD 54 ( NDSPAD,) AR Ny .

NDSPAD, = (SPAD,-SPAD,)/(SPAD,+SPAD),) (1)

3, SPAD, 1 SPAD, 73 il E/NAE T 28T 1 2T 4 b e dfs ¢ ik A A2 SPAD E, 0 Flj O(ECN 1 214,
H i<,
1.3 /NEFEMRA S B E

5tz SPAD (BN £ [R5, 75 /N22 AR A 45 DG BRI U g /I DCIBUPC SR PEABL PR 20 Bk, $2 88 B 93 25,105 C R
30 min,80 CHET G FREE , Ky 65 Jo £ FH 2P it L I RUR I 8 /DA R A R 8 (25 i i) 2/ &
(%), & BERMER (kg/hm’) = 2 EH S AR (% ) x TYE (kg/hm?) o A & H AR ARG 2] 8
TMRA R, HRA S (% )= KA B & (keg/hm? ) ZAEE T E (kg/hm?)
1.4 /NEREFRIEEIHE %

FRARE e AR M FE R BRI 28, Lemaive %5 NEEST T AU B FEHR B0 (NNT) fOBRL S

NNI=N_/N__ (2)
Ao, N, VR H b UM B B SEINEL (% ) 5N, R LAAH [R] 35 40 AR 4R 1 A R B A TR SRAS (4 s AR

WA (% ) o
1.5 FdEsawr

K H Excel F A58 L4 5B AL FEAIE BT, SPSS11. 0 Bt H #4141 4T
1.6 /NEREFRFEE IR

i} GenStat A4 {77 B4 2L P (19 74 S PR [ /(37 SPAD {ELFIJT—fk SPAD $5%% (NDSPAD, ) 5
RUE T EL (NN Z 45 T2 AE A R4 5l i Fh 2 (0] 22 B 5 25 UG m o iEn .

Y=aX+b (3)

2, Y RN AR B (NND) X R R8s Bt (BRE SPAD FlIH—1k SPAD 844 NDSPAD,) ,a F1 b 2RS4
2 ZERE5HH
2.1 NEMMREE SRR E

YR P 178 280 I e~ o ) 14 KT A, Rl 3 1) & U N S b - T DM [RI5C R T
FHREREOTE N=aDM™ F7R RIS R b Ty 5 BT 7 1) 5 I 2006 B (R e RV RO B, AR Justes 55 A4
WA A R R B AR R 2k O kT AR SO 1 AN 2 BB I T A 16 AT 13 I AR
W FE R R AT (18] 1), Ifaiad 7 AR PR A AL A0, & BRI A 2 M B R B R A S [ AF A0y 22 e AR e e (3R
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A AR ERRAAR (X 4, X 5)HHE T 24
m AN FE AR K P AE RIS (B 2) 4
B, BEE UK B4, ZUE AR BOR I o, It
JEFEIZE 0. 37—1. 28 Z[a], Hir 2010 4 N2 Ab ¥ (150

1) AFL SR 0 52 5 DR L — I 2 4 5
S RILE I 16 TS 13 I Sk R B s
BF16. N, = 4.65DM** R>=0.99 (4) af
T#H13. N, =4.33DM"* R*=0.95 (5) g
SN, /NG R (%), DM WH 3T w3 3
H(t/hm?) ég
B2 o
g

kg/hm®) 12011 4 N3 4h 3 (225 kg/hm® ) 208 T 45 5 ol , 4 , , )
78 1 BHEAEAL, BT LUK Ry Ao it 20 f2 %5 M3 B, 1 NO oo BT

AEHET i TN BATIBIE AL, N AR E LA RE

TEEZ T T, R AE I B R RAR(E, E MR T E1 NE R TOEERIREREES

Fig.1 The critical nitrogen concentration dilution curve in the

(N1 AbHE) /INEFEIR T E 2RI A EANL , EIR T
R Z B RN |, /N2 AER WG AU IR R B
AP R A TR AR AR A R FUE TR B 22BN ALJ5 P S8 N R I e BRI L
NEALFET (2009—2010 4 N3 ZbFEFN 2010—2011 4F N2 Zb3) | e & WA 3 LA 5 Bk, B LB i &
NELVE B SRR B R TS 1 1, B A B B B B gl Ui s e /N IX ) R FE e, &
i, L5 b AE RO AU N MRS TR B2 W 4R bR .

above-ground dry matter of wheat

Rl GREARERRHROEEDBREDN

Table 1 Simple grouping linear analysis of the dilution curves for critical nitrogen concentration

) i s T FHTE Rz
SN T Variety Year Dry matterx Variety Dry matterx Year Residual
Grouping factor
e daf MS df MS daf MS daf MS daf S
I 5 L BE 1 0.08" 1 0.024™ 1 0.0005"™ 1 0.0005™ 24 0.018

df M HHJE, Degree of freedom; MS 475, Mean square; * 5% /K- F 27 03E; ns ZH A 0E

2.2 /N EFBAREMAE SPAD {E & UH—1k SPAD $850ARfk A
2.2.1 /N FEOARTRIAL SPAD {H A2 AL AR

PARE 1 A2 S, 2R G0 T T/ B 4 sk Bt R Rl SPAD {8 A BEAE5y | ZUIE K0t o %) 22 £k
B, SRR 2) M ETHIN/NEM B SPAD {E7E AN FAE() 2 18] 22 A8 8 % | it HL Y78 2R /N &
SPAD {8 33K e AR RS 2 ARl 2z [8] SPAD (EAT i 3 22 53¢, AR 2R REAIIT A6 391 2 S i 385 ) R ) T o
F SPAD {EPFH /N AU E TR 0 AT e 2 R S R n 5 5 B RIS K 3 57, /N2 i e SPAD {BELZ Wi K,
{RAER B KF ZAE AL B 2 ) AR A /N sl To AR Ak, Uk BH it 80 R F 2 55 SPAD B, H i it F 008 & S 3ot
J SPAD {EIA B AT /NS BIFAE AT 1 2010 4 i SPAD 22\ 8. 1 FH 2 15. 5, 2 BB Hi K im
B TR/ INAZ T 4 il s 2 p AU B s R B TR 3 skt
2.2.2 /NEAFEAIH—1L SPAD $5 5 LR

LIRS 1 A2 i, LA o T ORI (2 )9 —1k SPAD #6540 NDSPAD,, BAF {75 | U /K11t ol 1425 AL AR
. GEREWI(ER3)  MFEAEFWIN/NE NDSPAD, 7EA [RIAEfy Z 7] 22 5 .25, 2011 4F 3575 T 2010 48, A
HATENIFAE NDSPAD,, B i1 K, 2009—2010 S840 1 60% , 1M 2010—2011 £EH5 /1 T 71. 4% 5 7E i Fh Z 18]
NDSPAD, ZEAEANK ; Bl 4 it AUt ¢ /55 NDSPAD, B4 /)N , i W4 it BUIE 4/ 1 /N2 TR 4 5Kt SPAD {H
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Fig.2 Dynamic change of the nitrogen nutrient index under different nitrogen fertilizer levels in wheat

HIZERE ; 7645 & WIS [ -3 2 6] LA NDSPAD,, % /&5, NDSPAD,, Fll NDSPAD,, /i, PAHATH 1 -5 T5 4 nf
SPAD fH2: K, /N 12 3 5Kt SPAD {EAH FL TR 4 mh A8 fbA /N iX 53 1 R [FI A2 SPAD {E AR fb HLAE:
SERAIF

#3 NERERMIA— SPAD M T E

%2 INEFREM{L SPAD BT E Table 3 Changes of Normalized differential SPAD;; at different leaf
Table 2 Changes of SPAD value at different leaf position in wheat  Position in wheat

et R FFAE] g G ki

Jointing stage Booting stage Anthesis Jointing Booting Anthesis

2009—2010 43.7a 46.3a 42.5a 2009—2010 0.05b 0.06b 0.08b
2010—2011 42.5a 45.9a 43.7a 2010—2011 0.07a 0.08a 0.12a
B 16 42b 45.5a 44.6a %% 16 0.06a 0.08a 0.11a
TH# 13 44a 46.6a 45.2a T3 0.06a 0.06a 0.09a
NO 34.3d 34.2d 33. 5e NO 0.143a 0.13a 0.16a

N1 39.4¢ 41.9¢ 40d N1 0.08b 0.1a 0.12ab

N2 43.9} 48.1b 45.3¢ N2 0.04c 0.06b 0. 1be

N3 45.9} 51.3a 50b N3 0.03cd 0.03b 0.08cd

Na 48 da 5154 52 34 N4 0.01d 0.03b 0.06d

Tl 46.6a 50. 14a 50.2a NDSPAD, 0.03d 0.02¢ 0.02¢

™ 44.3ab 48.2ab 48. 4ab NDSPAD,; 0.05¢ 0.04c 0.04c
(i 42.6b 46.6b 46.3b NDSPAD,, 0.11a 0.13a 0.2a

T4 38.5¢ 39.4c 34.7¢ NDSPAD 0.02d 0.02¢ 0.02¢
RN TR 5% KV FREES T AT L af, 12y NDSPADx 0.08b 0. 11ab 0.18ab
NDSPAD;, 0.06bc 0.1b 0.16b

T2 i, T3 AT 3 1, T4 HT 4 i}
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2.3 NE LEASEIAL ) SPAD I H—1k SPAD $85 SHIME RS TR B R
2.3.1 /NEAFENA SPAD {H- 5 MM AU SR B 2 B R

Pk 2009—2011 FIREE TR, 2 5 A IR 15 BT A6 /NEE 3 4 5Kk BRI Y SPAD {5 NNI Z [H] 4 ¢
F(F£4), GEREW ARFMALAY SPAD {H5 NNI 22 8] 5 i & IEASE, HE R EL(R) 7F 0. 666—0. 823 2 i), H:
HRATH 1 %) SPAD {5 NNT 2 (8] A ARG R B o i 2, FLUCR T 3 IRITTO 4 Rl T 2 A AR S tide 22,

x4 NEREMAIH SPAD H5 NNI HEEX R

Table 4 The quantitative relationship between SPAD value at different leaf position and nitroen nutrition indes in wheat

£z ET KR R D
Leaf position Quantitative relationship

T1 NNI=0.034SPAD-0.77 0.823 " 0.14

T2 NNI=0.028SPAD-0.432 0.666 " 0.16

T3 NNI=0.03SPAD-0. 446 0.804 " 0.15

T4 NNI=0.022SPAD+0. 067 0.816 " 0.15

#5% KNP TRRENE; « = 19%KFFRREN ns ZRARE

AR 57 B SPA (B NNI $UG i 2 4 7 SR o 2L 2R Mk 1m0 05, 432 DR M A0 A0 B, DA 36 A [
i SPAD fH5 NNI Z [A] /9 5¢ RAEAN ARG A A Z B2 S AT (£ 5) o 458 ER, W1 b T2 1
FIT 4 i+ SPAD {H5 NNI A5 ZERIE b ZEARRIAE 0y Z ] 25 5 i 3 (P<0.05) , T 3 it SPAD {E 5 NNI [y
PIA IR o FEAE 2 (8] 225 8.3 (P<0.05) , U B AE AR [RIAFE £y 2Z (B T 1 2 T60 4 it SPAD {H5 NNI Z [A]
56 2 A AFaE R, (o FH B () SPAD Al 3/ N A AR AR 0 R 8 SRR AT A AE KUK

x5 MNEAREMA SPAD {E5 NNI #& # £k By 2 3 LA 2k 14 013

Table 5 Simple linear regression with groups of the fitted curve between SPAD value at different leaf position and nitrogen nutrition index

in wheat
24 AR Y77 Mean square MS
Parameter Impact factor Tl ™ T3 T4

a A 0.04ns 0.1° 0.1°* 0.0lns
i Ons 0.02ns 0.01ns 0.0lns

b 0y 0.08 ** 0.22"" 0.05ns 0.05°*
AR Ons 0.02ns 0.01ns 0.024 "

5% 2% Residual 0.016 0.02 0.02 0.01

ns 255N

2.3.2 /NEARFEALH 1L SPAD $840( NDSPAD, ) SHEMRAUE FRISHOC R

LA 2009—2011 19 2 AR FOR A 1, 5 o e AR 29—k SPAD 45 % (NDSPAD,; ) 55 NNT 22 [i] 4 5%
F(3K6), HREKW]BRT NDSPAD,, 5 NNI Z[H]5C R 22 A W Ah, Hifth 3741 & NDSPAD, 5 NNI Z[HI G &
AR I AR ELTE 0. 01—0. 849 Z[a], H JUH LI NDSPAD,, 5 NNI Z [ A5G R e b e (181 3) .

#6 /METREM{ NDSPAD, 5 NNI IEEX R

Table 6 The quantitative relationship between Normalized differential SPAD;; at different leaf position and nitrogen nutrition index in wheat

AR H—4 SPAD ERXA R <D
NDSPAD; Quantitative relationship
NDSPAD,, NNI=0. 1 NDSPAD,,+0. 868 0.01ns 0.2
NDSPAD,, NNI=-2.537 NDSPAD;+0. 982 -0.313" 0.204
NDSPAD,, NNI=-2.019 NDSPAD ,+1. 18 ~0.849 ** 0.12
NDSPAD,, NNI=-4.022 NDSPAD,; +0. 952 -0.401" 0.204
NDSPAD,, NNI=-1.76 NDSPAD,, +1.095 -0.794"* 0.13
NDSPAD,, NNT=-1.945 NDSPAD,,+1. 082 -0.791 0.127
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X} NDSPAD,; 5 NNI 4005 i e SEAT S 40 HER VLIS 2320 IR 7 S 4Ry Rl F K% NDSPAD, 5 NNI 2
8] 5 R AEATRAE SRR S Fh 2 R AR 2250 (R 7). 4R K W, NDSPAD,, 5 NNI UG & S48 (a b)
FEANTR] b AP RIAF AR 2 [A) 22 52 A 0 3, A A L 5 4006 I e S BB AT A AN R A0 22 [ 22 53 3 (P<0. 05 ), Ui
W] NDSPAD,, 5 NNI Z 8] )¢ R TEA [RIAE 3 1 i A 2z ] R PR E , BRI, AT DA ] NDSPAD,, Al 53/ NAZ2 f vk A

®7 MWETREM{ NDSPAD, 5 NNI $1& #h £ 0 fe] 82 4y H L 1 B3 53 47
Table 7 Simple linear regression with groups of the fitted curve between Normalized differential SPAD;; at different leaf position and nitrogen

nutrition index in wheat

e A s ¥JJ7 Mean squate MS
Parameter Impact factor NDSPAD,, NDSPAD,, NDSPAD,, NDSPAD,, NDSPAD,, NDSPAD,,
a AEf 0.61** 0.347** 0.015ns 0.464 ** 0.098 * 0.096*
A 0.049ns 0.005ns 0.005ns 0.048ns 0.022ns 0.03ns
b E 0.091ns 0.077ns 0.037ns 0.014ns 0.094ns 0.031ns
A 0.018ns 0.011ns 0.016ns 0.004ns Ons 0.001ns
%25 Residual 0.053 0.05 0.015 0.046 0.017 0.021
3 1ig
3.1 /NEARFMAL SPAD fH2E 1L )
SPAD HARK T A SR MRS o i, HL 2
SRR AR RS IR R DR, R BFIE 01,2 A 2 S
Hant SPAD {E B EKF- i3 i, (EAE i A AL B o ;
[i) 2 S AN W 2, U B e it (A5 i SPAD fELA E g bl y=-20186x+1.1767 <
R, 3 AR Y N AR S o2t S i
W EE SAH] 2 A AR R A7 NDSPAD,, {H Fif i %0 01 02 03 04
IKPAR I, 332 RO IR AR T, /N R e
AR B VA AT 4 MR AR T4
2 U G B TR O (0,2 5 T e S A 3 /NENDSPADy 5 NNIKZRXR
T UNERR R R R T 4 T Fig3 Quantitative Relationship between nitrogen nutrition index

and Normalizad differential SPAD,, in wheat

G, T4 HARE] TR RARYLL, 5 =t
@25 ai/N EAERE TR BIFE KRR FIARAE™ L R T LR
3.2 /PEFEFIRE(NND 2L

1 Lemaire S5 A2 9 NNT, J2 5 T ) i 5720 e BE AL i (9 RE sl SR M RS IR IRBL i F b, (140
STICE #l CERES-Rape “##5UH| F %08 SR8 BUE ETHRAEI IR N R 5 S0 DB A R XY R K 7
M2 (G AR TR R 43 BE) 75 Colnenne 53— A7 T NNT 5S4 40 i T RRAR 4
RR M AL By (2 DG 2, DATITAE B A2 W7 PR 80 75 W30 X 00 5 0 A A R s A R 2 AR
H NNT BB R 0.37—1. 25, B & At U A4 =, NNT Bk b 7, BT NNT A] LS Be/E iR 9 R ROR A
B AL B IR ZERUIE A R B EB0T /NEE (1 NNT 25887 T R a3, SR /INZE AR B o 3 T SRk
BRSO RN 5 1 7E AU FE L RO BRBE BN NNT )R F 3055 1 1, /N2 2R KRR R L0 78 2 IF R A
TER T BRI H i T NNI7ER PRI PR b B AR 3], 5 R IBORE ELEAT 38 N A0 A R 11315
], G AR SO B T — R PG5 NNT AT 2 Wi E A R B IR 5%
3.3 /NEARIFMAL SPAD {HAIH —1k SPAD F84U(NDSPAD, ) SAHM A EIRIEEI LR

ARSCHENE T ANIF AL SPAD (B AIH —f6 SPAD 4544 (NDSPAD, ) 5 NNI Z [ ) & 3R , i o /] 8 43 2H 2tk
GrRTE R /N b BN R M2 SPAD {5 NNI 2 [H] #f 52 f 35 TEAH G, A OC R B R B9 L HI7E 0. 666—
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0.823 , A ITi 1 i SPAD fH5 NNI YAHOCREL R Fefm , (HZ XA OC R FEAS [FAR A 5t A R R U FR 2 , A
Bl SR W/ N B B TR, 3% 5 Debaeke Fl Rozbicki 25 AFEA [F#L X X} /N2 Bl SPAD {B 5 NNI 22 [i]
X R BB AS AR R T2 T IR AR I ER XS SPAD B 5 NNI 3¢ R B9S2 0 , A SCHy & 7 10 —14k SPAD 4§
$U(NDSPAD,) 5 NNI Z[A] G & B R R P 2 2 8] £ 1 2 AR OC (Bk NDSPAD, 4b) A G R EL R (938 FITE
-0.849—0.01, L NDSPAD,, 5 NNI 40X R %L R 5 = R W i £ (NNI = - 2. 0O19NDSPAD, +1. 18 ,R K
-0.849) , HAZ SR AR 520 |, RO, 7T LU NDSPAD , kAL /N Mibk NNI, AH T AR EY 2
MRS SPAD {1 I R0 45 7 Al B NI, AS SO /N 22 A bk 22510 1 AT 4 i SPAD
{8, 7155 NDSPAD,, fh%5/NAZ AR AR NNI, 6 AR PRI IR PR IBORE | HOR 32 R | 3R RS 5F I R 152, vk
fAT PR, (2R DR AR AS AR AE A — 2R S AF Bl il A5 0 Y 3 5 2R AN )
A 25 DA ] it b ) 5t T DAt — 25 DA 56
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