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HKRE T 15kg, 1993 4F 5 H 23 HIRBOIGBLATIE 2 EEI0), B 6 /X, B 38k, 4K
B B ERE A AN

2.2 HHUR R B FORTE

KHESSE ANERIBMTARE &Y, AFRURE T 3TREZRBEAHELNR
Wisb#: pHS.6 (XHE), pH3.S 20, XFEEFEIF N HENIERE: —BELN
WA B RS R R G R G KK RIS RrEY, RERMEE, NEE
Bis xR AR, MEGEMEMAER, HRESE. TESHROZEE A
BI6-% T RBATE M T EBREREARE WA RXE (R EET, 1— 72
AN, SAARIRREE AT pH 435124 5.6, 4.5, 4.0, 3.5, 3.0 1 2.0, HRERMNpH<
3.0 AL ERA R KRR F R S AR A BN W, X BRI KBEBHE
BRMEY. HEEIABERFHEYHRRE NEZRUBAERAITENKE
MM EEEY, ERFTEM—CRNNERRERRA—ENEXHN, £TERE
W, ATHESKBEREMBRTNKERIEEHEmES, BAKRZRMIRT 3
A~ pH S ERB KM LB (P IA K pHS.6 B R E# 4L #, pH3.5 4B N P RE
AhEE, pH2.0 AbFENRBMIEAE). B MUEEFE 2A, EHM 4 XE, FHAT
AR E SRR R SRR 83X 1K, BKEF &30 #17, 84
250ml,
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TER IR BB BRI 5 A0 K B B4, WEGCROK R R RAER, HaHIT 7H 8
B8 A7 H 28 HORWH), HREMH FEH-RAM TS 6K), HPOA-I
Rt A E T A A R A BB 300", A B L U—3410 B0 656 B A
B RE. — B B Rt (EE 2 %0,

3 FRaRTie
3.1 FRER

WS, pH2.0 /B MA MR A, ERBEELBRNE, THESHAEZH
HE/NBEA, T pH3.5 M1 pHS.6 B4R K B LR E, HEMERNBERH
HEURTFEM, 2SR T T AR,

32 MK HEIHSESE

AP BER, PN RFOKEEM MK, MREANSESESRNREN TGS —
B(FD., FE 1AW 538 pHS.6 A EA L, pH3.5 # pH2.0 AR5 &
K. HEMHSESEATEE, K REEmN S, pH2.0 43 (1.43— 41.37%, F
¥ 15.55%) B 2 KT pH3.5 /(0 — 7.55%., F-392.63%). WZEKRTH, 3482
6] ) b 3R 28 SR i 4y EERIA
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£1 HAHMHEK HEAHGRIB(SH / 28R
Table 1 Length width and chorophyl content of pH —stressed rice leaves (in tillering stage)

pH K (em) "3 (cm) HRE &R (mg /dm)
5.60 85.80 278 1.40
3.50 85.50 257 1.40
2.00 82.50 1.63 1.38

3.3 ROEERFEREL

B 1 IR AL R KRS B R SEE, XERAMER LR RASREHEY
MR R I E AR, AR,
HEH T HARER R 550, 680, 800,
1450, 1650,- 1920 1 2210nm 4t 2 4§
B2 R FCAE R A 5 5 LK 800 / 550,
800 /680, 1650 /1450, 2210 /1920 1
F BT E.

2 NS BRI IR T Bt & b 3R
IKREM J BUR ISR B b 1 R 5
RHE RIS, iy n

SEEHR  SpHS.6 AbFEMLL, pH # 680nm | ; ;
3.5 #1 pH2.0 B Ab R A 5| & 0 o gbom 00
550, 680, 1450;1650, 1920 #1 2210nm B AR T KRR B A
SbEI ST, T 800nm RIS Fig.1 Reflectance spectra of pH —stressed
REM . RSEEN AR '
A pH2.0 &b FH(F¥2H 38.60%) AR
& T pH3.5 ALFR(CFE# 0 5.33%); BFFGMCERN 23.74%) B & T &G CFRY
20.18%); 680 1 1920nm 4L B K (FH K 58.88% F1 51.09%), 1450 #1 2210nm ALk 2
(T4 17.15% F1 10.44%), 550, 1650 Al 800nm L FHXK Z CF¥ K 7.53%, 5.11%
3.54%). RERER (RREREH: pH2.04F 5 pHS.6 #1 pH3.5 BiA4b 38 2 [E] 2
FEZCERBIBEKAEC TR 7.34 71 6.09), 11 pH3.5 4038 pHS.6 A3 2 A2 7 %
KRBT BEKHEC TR 227). BFEREKAHMRHES pH B2 A MK
e B SMEES T &SR, HX RS54 0.811 F1 0.622, 680 A1 1920nm &b 4%
HRR(HRX R >0.900), HEEKLE/NMAHXFEE <0.900).

WYH mTRTENSLCENRSRNES, FSERMAM, EERIAE
pH2.0 #1 pHS5.6 B~ 4b# 7 8], 1 pH3.5 #1 pHS.6 B~ 4b 8 2> a1 i 2= T3/ H gt
AR, EMXETEHE pH2.0 # pHS.6 WML Z BB RS EER, 5 pHs.6 4t
AL, pH2.0 AEFE 550, 680, 1450, 1920 A1 2210nm b7 5 FF+5, 800 F1 1650nm
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*2 HANRHE(%) BRIFEE
Table 2 Reflectance (%) and its deviation of pH —stressed rice leaves

WK (nm) pHS.6 pH3.5 pH2.0
A B A A B

5 1 14.42 /1.2583 14.75 /0.41§4 14.25 /0.6310 18.00 /1.3608 15.67 /1.3878
II 16.00 /1.5330 17.00 /3.3665 16.33 /1.5858 16.33 /1.5870 17.42 /1.7507
680 1 4.00 /0.0011 4.08 /0.1667 4.25 /0.1667 8.25 /1.2285 5.17 /0.6400
I 4.00 /0.4714 4.58 /0.5000 4.42 /0.3191 8.50 /0.3333 4.92 /0.3191
200 I 79.17 /2.9502 81.50 /1.1386 7.15 /0.8767 75.17 /1.2620 77.00 /1.3878
Il 81.00 /2.9095 75.00 /4.1231 79.33 /5.1352 75.33 /3.0307 7217 [9.3477
1450 I 22.67 /1.8856 25.00 /1.5486 24.00 /0.9428 29.42 /1.1667 25.25 /1.9245
11 25.33 /0.9428 24.50 /1.5986 26.17 /1.9194 32.83 /0.6383 25.00 /2.0905
1650 1 50.50 /1.4782 52.00 /1.0887 51.83 /1.1386 55.50 /1.3744 50.67 /1.2172
II 52.67 [1.4402 50.17 /2.0817 52.83 /2.39%60 56.67 /1.7213 49.58 /4.7091
190 1 5.50 /0.8393 6.75 /0.6872 7.00 /0.6667 10.67 /0.9428 7.33 /1.3333
11 7.33 /0.0011 7.08 /0.3191 8.00 /0.5443 12.75 /0.4194 7.67 /0.8607
10 I 28.50 /1.4782 28.08 /0.8767 28.83 /1.0001 33.67 /1.7638 28.83 /1.7213
11 29.67 /2.0728 29.50 /1.3744 30.50 /1.9507 35.30 /1.3744 29.08 /2.3%41

w1 &F I & A S8 B Wl FRE /i

®3 HRRSELE

Table 3 Reflectance ratio of pH —stressed rice leaves

R Sadi: pHS.6 pH3.5 pH2.0
(nm /nm) A B A A B

I 5.49 5.53 5.55 4.18 4.91

800 /550
I 5.06 4.41 4.86 4.61 414
I 19.79 19.98 18.62 9.11 14.89

800 /680
I 20.25 16.38 17.95 8.66 14.67
2.23 2.08 2.16 1.89 2.01

1650 /1450
I 2.08 2.04 2.02 173 1.98
5.18 4.16 413 3.16 3.93

210 /1920
I 4.05 4.13 3.81 2.78 3.79

FROTFH8 3.45%); 1650, 680 1 1920nm A K (T4 18.50%. 17.07% F1 8.46%),
800, 550. 2210 1 1450nm AR Z (F-3 K 4.64%, 4.36%, 2.36% F11.52%). pH2.0 fl
pHS.6 FI ML & B KAR HEERN BB FFRH: pH2.0 #1 pHS.6 B4bH
ZHRIBAER, HERAIPEEKEFHR 1.24), HES THEH,

R 5 R AR A TR A EIE I b A R B Fe AT, 3 3 A AT HE SRR T A B /K RS B



F4am FERE: BERIRRI KR AR OGRS AW A BE 5 245

F R EIE R I KA B R S R I HE.

SEEHl 5 pHS.6 Ab3AREL, pH3.S#1 pH2.0 BB EA EH5IE FR 4 MR
RIEEK. ARSTRERHELER A pH2.0 (¥4 30.80%) BB & T
pH3.5 AL B (F- 277 6.84%); & T80 6 (F 125 20.34%) B & T & #F f #0 (F 9
17.31%); 800 /680 Fi 2210 /1920 K (F¥H 32.12% F 24.19%), T 1650 /1450 #
800 /550 BT 9.52% F19.45%) . RETFIEERE (KL REKRH: pH2.0 4

B Y pHS.6 F1 pH3.5 B ML B Z I 2 5 & © R B 8 F K HE( T390 6.99 1 6.01), 1M
pH3.5 4b 85 pHS.6 AL FZ RN ERMB R BB B EKAEC TN 0.81), FIEFKKL
MR STRILES pH B BE ~EMHXNE, BFLAHEXERETSFRA, HXAR
¥k 0.881 A1 0.944, ‘

BEH FRSE R, XBEEHE pH20 M pHS6 M MEZEINER. 5
pHS.6 AL FRAR L, pH3.5 #1 pH2.0 BMEHEA FH5IE LR 4 MR RILHEREMK. &
RS RIEBWEEETE: BHAMCEEN 11.40% BETHAGRH(EE R
6.37%); 800 /680 8 K (T K 17.96%), 800 /550, 2210 /1920 F1 1650 /1450 KKK
Z(F¥ K 8.67%, 5.74% F13.16%).
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W EE R TR LIRSS MRS, AHFTERENE 2 FAf—Hm
SRETER 4 N E BB OK B BB /IME T X R B B K B R 2 RAE M LB TR &, BRIT
pH2.0 AbH5|RA “HiEB " B, FREH: 5 pHS.0 &LBEMLL, pH2.0LHEE LRSI
BB~ bR R ER R MEFT A ERVERET — 28
EHH, AEBEENS, BHSM(—NH5EETFHN 3.420m, —HE L
& 3.22nm) B K F & S R4 1.69nm A 1.83nm) ; 4 EER(F-3 % 3.81nm Fi 3.21
nm) B K FR GBI —Brid s % T4 1.30nm, —HE6i#%% 1.84nm), BEEI%K
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Fig.2 First and second —deriviative spectra of pH —stressed rice leaves
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3.5 itig

M LT A Al A pH3.5 4bERA pH2.0 2 PRS0 K REM H 89 B 5T 6 1%
ek, pH3.5 BRI RITS T pH2.0. BT BEEMAMNEXFRTH,
BAGMEREEMHSERTEHGM. WHLE RSN BT AkKBREAEBRAY
P8 AT DA (R B A BR R X EL R S G AR I = AR S R K, T R BRI BR TR
MEBERFYHAERET, PMUESEEMHFRTZESE, WNSBHEHRSEET R
JEX (40 550 1 680nm) S BT R FAH, M HASWE M 5 ARAR, FRESERK. K
SRERA—ETA, AT FBILEHHEELLSX (G 800nm) KT HRBEMK, THLsh
X0 1450, 1650. 1920 1 2210nm) R EF i, K, ATHAHSAFTREMER
WEHRBKESR, EFMHAKEN A OPEEAEX S TAETE BN . BT K
i RIS R W S R EARGR TR, BE, AT ARSFUKES
WER, HXEEETRNHRARERLREER.

4 i

ZFRTR, AT

(1) BESXKBH A RESLiEfE = E — R, RIAE LXK FIIX
RETFFE, B RHRER, —HA Wt xEEB%.

(2) KM R RADGIEFVEZ R BRE SBRNMRE. KEBHRRNEETHEA
X, RAEBRWHBESR, KBGO EHERS. £FH8R, WEmEEgk,

() BRERUEMMESREYDE—EBELRAMSHN. HEEEESBE VEBERMNE
TS, M BS50, 680, 800, 1450, 1650, 1920 f2210nm % JEEURMEK, B
MR AR R KA R SR R, BOEENEBRES.
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Influence of Simulated Acid Rain on Characteristics of
Reflectance Spectra of Rice Leaves

Li Decheng Xu Binbin Shi Xiaori
(nstitute of Soil Science. Academia Sinica)
Zhang Chongjing  Wu Rong

(Anhui Institute of Optics and Fine Mechanics. Academia Sinica)

Abstract The influences of simulated acid rain on the characteristics of reflectance
spectra of rice leaves are described in this paper. The results show that acid rain ‘
could cause: increase of the reflectances in the visible and middle infrared waveband,
decrease of the reflectances in the near infrared waveband, blue—shift of the first and
second derivative spectra. There are relationships among the above changes and the
pH —values of acid rain the varieties and growth stages of rice. These results have
proved it is possible to monitor the pollution of acid rain on crops using remote
sensing.

Key words Simulated acid rain, Reflectance spectra, Rice



