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Effects of Iron, Manganese and Zinc Deficiency on the Symptom,
Photosynthetic Characteristics and Nutrient Status of ‘Nanfeng’ Tangerine
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Abstract: To ascertain the symptoms, photosynthetic characteristics and nutrient status of ‘Nanfeng’
tangerine under Fe, Mn, Zn deficiency, pot experiment was conducted. The results showed that, after 210
d of Fe deficiency treatment, yellow-green interveinal chlorosis symptom was observed, but the veins are
still green in the primary new leaves of ‘Nanfeng’ tangerine, while the secondary new leaves were primrose
yellow, even the new leaves and veins were white, and the secondary new leaves become small and narrow.
After 210 d of Mn deficiency treatment, convex and concave leaf with yellow colour appeared in the
primary new leaves, while the secondary new leaf veins are green reticulate and interveinal chlorosis, even

some leaves show brown spots. In the Zn deficiency treatment, yellow spots were found in primary new
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leaves, and these spots become bigger and irregular yellow areas were appeared in the end of this
experiment, while the whole secondary new leaves were yellowing with a lot of yellow spots, and the
rosetting leaves were small and narrow. Photosynthetic pigment was decreased significantly under Fe, Mn,
Zn deficiency treatments, but the decreasing amplitude was Fe > Mn > Zn. Photosynthesis of both old
leaves and primary new leaves were inhibited by Fe deficiency, but only in primary new leaves under Mn,
Zn deficiency conditions. Fe, Mn, Zn deficiency treatments significantly influenced not only the Fe, Mn,
Zn concentration, but also other mineral nutrient concentrations of ‘Nanfeng’ tangerine.

Keywords: citrus; seedling; micronutrient; symptom; photosynthetic characteristics; diagnosis

‘BIFEEM (Citrus reticulata Blanco) 4, Kz, 1HE240E, SREH, EHFFES
(VPR in 45, 2014) (HIUTHREEE AR R, FEo im0 20 R B, 1 A bR e A - 1 2
A BT A R b B BB R R (RS, 2015). ARFFTRM S FZER FEER e E
BeZ Ca Fl Mg J03, B GZ0 JS8 5 B B s maioE 5> (BKsF 2%, 2005). 7EXT ‘FF
G FEFEIX 75 AN RE BT AN A Mo S5 R Mn 8L R E S 22.7% (RAE 4,
2016) . Zn = & o [ Kt FOR A 77 DX T 19 46 ] 1] 8 (Hacisalihoglu & Kochian, 2003; {14780 4%,
2014), TPESCRZHTE (2006) 5 P EKE S FEFEERE T H5E %K Zn & RE 5 UG S EL
%. 5% (2015 SHTHEEFEER 126 4~ ‘FEFEEE EiT - EEar A zn SEM, K+
AT Zn P BN 129 mg - kg™, B Zn B LLEIN 50.8%; M H Zn PHIE BN 22.8 mg - kg,
B Zn BN 39.7%. 6t Fe BARERFEE ‘FEZER EPMREIE, H ‘FEER O
HoAth 3 X 732 51, Wi St X ] fE 8 3B Fe o3 2HMESE R, P& G X (22
F 45, 1986; FHHIME 55, 1998). ARmEEMEX (k&L &, 2009) 5.

AR, BRI EMALRRE T, (R FEEER MRS IR TR B HE IR R IR A
HE AR UE M AT 2 . A FE P DA R RS ST oAk, B R BRI AT AR B Fe.
Mn Fl Zn B (IR . BB FRRBL LB SR ZRAE, DA B R ER MRS
TOE R Z RRE PR VR B PRAEERVR AHE , A 30 Tod B A R 4t e R s R P e SR AL A o

L bR

L1 RIem R 58

T 2017 4 4—11 HAEE FF S CREEOREEF O B IEB LMD RE= 7. B2 4
¥ [Poncirus trifoliata (L.) Raf.]hti ‘FF%M" (Citrus reticulata Blanco) AMEL, HEEUE H3E FUAH
FIAEKAEN —80) ‘FMFEER 20, RO 1N, B rr qe 2. SRR
& (Q2017) MR HEmRBERERA 6 L LG ARMHEERS (1:1, I KRAEE Y,
BRI 1 MR RHNRGIR AR HIZE 22 ~ 28 °C, AXHREEN 50% ~ 75%. WPESFEAE FRN 1/2 7&
Hoagland 1477 Arnon (Hoagland & Arnon, 1950).

VeE 3 MLFRA T AKX IR, B Fe 3. & 0.10 mg - L' Fe MIEEAE 5 % Mn. $ Zn 4070,
A Mny Zn (FEEARE IR I FEAE IR H NaOH % pH (6.0 + 0.2). K 7 Biilk#h 7
Rt B, SR 10 L £E KGR, MG 3 L EFRRRE, BRSNS,
EFRRAEE 2 d BRRE 1 IR Ay 6 MERMERR (S, AFFRZE 210 d.
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WPRE SRR AL EERR 5 ERTHRHETN, RrB SRR E Ja R DR B 2 ASETR O 52 ORS00
W, e bR SONIZORT . 8 A ERITERIZUNTAS LORE 2 ASHTAE SORIRGoT, e B F e
SCRRGGHT 11 3 A A) SR ECREIR B 8 5 BEAT RAEIE -

12 AEHMRT RTELIENE

AR ELE 9 A rbay, BIBRZALTE 150 d W3R4T, St FRRI A JE0 A ok 45 ok B AT e B o
MR % 6 A, FFAMEHE RG-S E RS LI-6400XT I E M i3t & R (P 28K (1),
L a] AR (CD RS ALRE (G S8 FxE FREI B AT 282 & R0 E (Zhou et
al., 2014).

FRERALIE 210 d J5, 0 REAN AR B AE AR AR BE AT LI BCE AR GO & 6 v, FH T AR R I T AR
K B LRI o TR A LI-3100C MR AN ) FH AL R 4RI & K 5 L o iR 2
SRAR . REARZE . BEREEE . WIZOETRS . IR M WIZOHI IR OET T 8 4y, TE 75 CHEAE
WMTEEE. WG, SORERFRETRE 030 g A4, SGERY ML EE T B, BEERAD
B 500 ‘CHRAL 6 he SRJE 10 mL 5%0) HNO; i@, ] ICP-MS M€ & R TR & &,

1.3 HELBS G0

B B K SAS 9.4 3 3E4T M, ASFRIALHE 2 8] () 2 57 B2 43 MK One-way ANOVA
(] Tukey HEATHEEG, H2E/KF RN P<0.05.

BTG B 48 F SigmaPlot 12.0 344 3E471E 1

2 RS0

2.1 ‘FIFEER BRE. R REMER

iR Fe ZbBLJE, ‘FEFEN WIZOH T Rk Fe MBLADEIR, RIEEAS M kgt, RIURHLRE,
BBk gk RGN 2BRFE G, A RREHHEZROEME (B 1, AL F)o AR
op AR NP, BT A S BEAR EE 70 3 N B T 11.3%A01 39.6%;  IRZUHT K B8 bE -5 X JEAH B
B2 5Em T 18.4%, EHIZGHM LR EZL (R 1.

B Mn ZEPEJG, R B AIZORH K IE] B I AR TEE , R AN, SR A AR AL 24K 5
RGHTH I K 2ok R, BRIAIRSE, AR A IS G A (B 1, By G)o IRZUH AR
S IR 2 TR (BRI T 16.2%), (EXSRIZUHT M- TR TE RN s HIZANIRZOHT i - 98 L Y41
BEEL GE D,

B Zn JEHR, CRFEENT AIZOHH MBI G AL S B U RO B S AL X 5,
RIGHH M Bk gr, AR A, FR AN RARER (8 1, C. Dy H). IRZUHH
BT A SR AR L 2 TR (FRAIR T 20.3%), KSEHRE B (ETH T 24.3%), AIZ0HH 28
HAEZE R 1D,
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Fig. 1 Symptoms of ‘Nanfeng’ tangerine after 210 d of Fe, Mn and Zn deficiency treatments

®1OERER, BRENRSEN BFEER HERMH A KELRRHRE
Table 1 Effects of Fe, Mn and Zn deficiency on the leaf area and leaf length-width ratio of ‘Nanfeng’ tangerine

s AT #Y/cm? Leaf area K: %%tk Length-width ratio
Toeatment g WELH g WILHI
Primary new leaf Secondary new leaf Primary new leaf Secondary new leaf
XTH& Control 16.38+1.25a 16.27+0.44 a 1.90+0.03 a 1.85+0.03 b
ik Fe deficiency 14.53+091b 9.83+£0.28 ¢ 2.01+0.08 a 2.19+£0.04 a
H4E Mn deficiency 15.89+0.67 a 13.63+£0.38 b 1.85+0.06 a 1.78£0.05b
5% Zn deficiency 1724 +0.84 a 1296+ 0.10 b 1.82+0.04a 230+0.10a

He ERBEKT 5%, TR

Note: Significant difference at 5% level, the same below.

22 BREK. BRER. BREEXIM AL SHRERIRN

22.1 g &

B 2 A0, 6k Fe. Mn fl Zn ¥R ERKT MFEEG VISR a &5, HELH
IR IEAFAE 2 2 57 (B Fe> #k Mn> 6k Zn), ZMHIHGEER a & E & QETEEZEBN: VIFH
4R b & i 7R Fe ARFRMT 22 R FE, 1 n it 483 b & &0 JUR 7R Zn A FRRT B R
B B RSRINEmMEGASH4E a HF.
222 kAIEAF

mE 3 fia, M P A SXHBM ELIESE Fe AP T &% N, EXFH Mn, Zn LF LR EY
W, WIGHTHAE 3 AR AE T P AR TR, Pk Fe FRiRERK: Z0 G 28
Fass 5 pEML, TYIGGHH R Fe Ak Zn A0FEE % R %, B Fe AFE M AW 08 C1H B
# LFE, HEk Mo, Zn XPZMTCRW, WIZOHM G REEREAG: 6 Fe AFE RIEER ZH A
JoEr i T AH FIREZ 2 2 Z 306, (EH Mo AbFE 55 R EL I B35 2 5, B Zn ACBRALRI 00 H
TAE P&
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Fig. 2 Effects of Fe, Mn and Zn deficiency on photosynthetic pigment in leaves of ‘Nanfeng’ tangerine

Different small letters indicated significant difference among treatments at 5% level. The same below.
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Fig.3 Effects of Fe, Mn and Zn deficiency on photosynthetic characteristics of ‘Nanfeng’ tangerine
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F TSN, EHAD SO R ETF: B Mn ACFA R ISR P S E, S HAMEA T B
Wi s R Zn KOFRE PR T WIRAR G R P S, T K &R, B Fe AHLE Z 25 TR LL
AP AL K &, 51 Fe FIBL Mn ACEE AR P K & 80 3 T 0 B Zn ACFR AN 535 PR T 22
FEZER K &, MEER Ca §EAEH Fe MHME P B2 EIb, BEZHRFIRIZSH M
RPNEZE T 6 Mn b3 R BB FEAK T2 Ca & & 6k Zn AOFREE S T HIGFIRGOH
) Ca &8, (HIEBZEPN Ca SEEZE FM. Mg S EAEGE Fe MEE Mn ACFER;, xR Mn RS0
WM Ah, Hoth SR B N
w2 fwn, XA, S REhER A RS A AN R SRR T, (2 Fe &

BAEG Zn ACFR HE Y0 IR b 2 R B, Bk Mn A BRRHEREZE T Fe SR B E R E RS . Xt
T Mn, Bt Zn GCFRFEAC T D E R, (HIEBR Fe ALFRINS, FBRMG A ZEA A8 2L 40 HAh % 5B A7 20
KINEE B, SR Zn S EEWA K, (LAEHL Fe B AP B3 B, S 0EEXT ‘F
FEWG SO B S EEMAK, 6 Fe AB M IH . ZHAMRF R B & &; # Mn. 6t Zn
Ao P ) HEAA T N 3 5

®2 BRER RE. BREN BFER EREBUTREFTRSENRM

Table 2 Mineral nutrition concentrations in different parts of ‘Nanfeng’ tangerine plants under Fe, Mn and Zn deficiency treatments

#AL Part of plant AL B Treatment P/% K/% Ca/% Mg/%
RPoHH XFE Control 0.233 +0.007 a 2.21£0.01 be 238+0.29b 0.544 = 0.004 a
Secondary new leaf #Ek Fe deficiency 0.178 £ 0.006 b 2.89+0.10a 2.54+0.10b 0.408 +£0.079 b
B Mn deficiency 0.258+£0.025a 2.48+0.06b 262+025b 0.421+0.113 ab
HEE Zn deficiency 0.132+0.002 ¢ 1.93+0.08 ¢ 331+031a 0.564+0.027 a
I XFE Control 0.112 +0.006 b 1.73+£0.23 b 3.62+£0.37b 0.468 + 0.028 a
Primary new leaf #Ek Fe deficiency 0.150 +£0.005 a 2.56+0.04 a 2.79+0.14 ¢ 0.332+0.016 b
B Mn deficiency 0.113+0.002 b 1.62+031b 3.52+0.11b 0.310£0.075b
HEE Zn deficiency 0.099 +0.001 ¢ 1.77+0.45b 422+055a 0.483+0.090 a
it Old leaf XFHE Control 0.108 +0.008 b 1.37+0.08 b 3.92+0.12a 0.419+0.018a
B4k Fe deficiency 0.139+0.001 a 2.03£0.05a 3.04+0.01 ¢ 0.319+0.010 ¢
H%R Mn deficiency 0.107+0.012b 1.47+0.01 b 3.50+0.23b 0.371+£0.016 b
BEE Zn deficiency 0.095 = 0.004 b 1.49£0.01b 3.77+0.27 ab 0.413+0.057 a
BeriZ XFE Control 0.050 = 0.009 b 0.38£0.03 b 1.05+0.12a 0.169 = 0.036 a
Stem of scion #Ek Fe deficiency 0.098 £0.010 a 0.52+0.01 a 0.98+0.07 a 0.130+0.003 b
B Mn deficiency 0.050+0.011 b 0.36+0.02b 1.02+0.09 a 0.135+0.018 b
HEE Zn deficiency 0.047 +0.006 b 0.26+0.05 ¢ 0.88+£0.07 a 0.159+0.005 a
i Root XFHE Control 0.156+0.019 ¢ 3.02+0.08a 1.38+£0.01 b 0.482+0.008 a
B4k Fe deficiency 0.470+0.048 a 1.37+£0.30 ¢ 2.22+0.09a 0.247 +0.005 ¢
B Mn deficiency 0.175+0.013 b 251+0.14b 1.44+0.12b 0.319+0.044 b
HEE Zn deficiency 0.159+0.011 ¢ 2.87 £0.33 ab 1.49+0.04 b 0.466 +0.033 a
#BAL Part of plant AL 3 Treatment Fe/ (mg - kgh) Mn/ (mg - kg™") Zn/ (mg - kg B/ (mg - kg")
RGO XHHf Control 784+57a 2020+0.74 b 27.52+0.76 a 1540+8.6a
Secondary new leaf Bk Fe deficiency 49.0+0.8b 2987+2.03a 2991+5.71a 1777+ 7.6a
5%ER Mn deficiency 79.0+38a 8.18+0.31 ¢ 29.78 £6.85a 175.1+3.1a
HEE Zn deficiency 809+1.8a 18.53+1.72b 13.87+£2.00b 163.2+15.6a
WG XHHf Control 91.4+9.6a 2523+225b 29.19+0.54 a 202.8+£20.1a
Primary new leaf HEk Fe deficiency 53.0+5.0c¢ 37.50+4.02a 3023 +2.69a 1775+2.4b
5%ER Mn deficiency 913+40a 19.93+£2.43 ¢ 27.40 £ 1.16 ab 217.6+72a
Bk Zn deficiency 75.8+49b 28.65+2.21b 23.13+0.01b 235.8+252a
Z M Old leaf T Control 924+28a 35.03+3.01b 30.19+2.39a 209.2+5.0a
HhEL Fe deficiency 622+3.1b 46.54+1.00 a 32.84+0.07a 160.4+£1.0b
5%ER Mn deficiency 96.6+38a 32.53+6.05b 33.16+3.28a 211.6+26.0a
HEE Zn deficiency 81.2+99a 39.50+0.11 ab 2629+193a 221.6+74a
EE e X+ Control 353+0.7b 3.54+0.08a 19.10+ 1.37 b 10.1+24a
Stem of scion Bk Fe deficiency 285+32¢ 3.62+0.34a 23.68 +3.00 a 98+12a
5%ER Mn deficiency 433+0.6a 240+0.19b 19.09+£291b 120+ 14a
HEE Zn deficiency 388+6.7b 231+£023b 1593 +6.11¢ 9.0+09a
& Root Xt Control 1752+0.1a 48.65+2.34b 42.71+483a 246+4.7a
HhEL Fe deficiency 96.7+9.2¢ 83.78 £8.88 a 40.46 £5.63 a 189+09b
5%ER Mn deficiency 167.9+8.6a 13.57+0.33 ¢ 36.63+0.30a 256+12a

B4k Zn deficiency 1523+9.2b 48.51£2.00b 29.99+1.19b 244+06a
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3 Wi

3.1 ‘FFEEW Bk, BE. BREAER

T PR RIS B AT B2 AL FE, R F IR A BB . TGO AR GG I LR, I FHE
REFEAF . ZOREIRREZORER,  JCH R RO R 5k & T R Bk Z iR R 4 1 #E B .

M SR Fe SERAEM G R o R 6 = FER R LS 2 i1, BT AR RN AT &8,
DRI S 3 0 R IR A kg, K R AR SRt TR E RN ek, PR OR SR, E R ARG E IR
(Gonzalez-Mas et al., 2009). AHFEHIEE P REE Fe A3 5, ‘FFEEM YIZoH T 236k Fe 1
LAGREAR, BRI desk, BEPBESAL, (HMH KU AZRE; RGN 2 IR E 6, A RIRZOH
WZEROCAEHMIL. X 5H0 ANAEHADMAE L 15k Fe #F AR 458 (Pestana etal., 2005; FifE %%,
2012) FEAR—F 2S5 R FEFERAGS B EARG AR Fe dRH BUK, 1l EE2 H T HASA IR S8
(1), BT ABEICREE, & R AL TS St IAR S LR AP Bk Fe I S UK EIE H 80U (Sudahono
etal., 1994; Srivastavaetal., 2015),

Mn FEREYE ARG B R 2 SR ER . ZARE . Bk E A A EH &4
AL R (BELA™ /N, 2003; Taiz & Zeiger, 2010). {H Mn fEAHERERIEN A 5835, Kk
FE G Mn I8 5 PFTHIFG . ARG S Mn W1 R ek, rEk RILER B 0IR, 1R RS, D589
Ja BRI BT S, RRBIR, FEIEAEK (Ogata, 1962; Srivastavaetal., 2015). {H7EH[A],
i Mn IR 58 B DR ECRG R AR IR I8 B B Bk Fe BBk Zn 855, G W6 Mn PEIRS 5
Bt Fe. @k Zn H 22 B B EAERAMLL (Zekri & Obreza, 2014). XM @A IX 3 MR =
—RF AR . AL RERH, B Mn S, FFFEER WIZOHH K] IR SR,
R I IS, SR B4 IRGGHT ik 2 2R G R, KTk, A Rt HE S AE) E B A,
S5t NE IR (Ogata, 1962; Srivastava et al., 2015) FEA—F,

MG SR Zn BER R FAIRIE R 20 el 30 FA8, HAREr 3 ZRER 2 kA 5t 51k
(mottle-leaf) . FiFEEE Zn MR EBE G, A H/NEA ZHEMR (rosette) 19 [0 4%
RN, R/, BEE, RRAF{EL (Chapman, 1968; Srivastava et al., 2015). A
FEEREKH, B Zn WFF, ‘FEFEEM WG RIS OB, 5B SRR 2 AU ) 3
X8 IRGGET U B A R 2%, P EL A B RO, RIS AR /N R AR . ST HEAR L,
W AN A, 5ETAIRE S

3.2 ‘FAFEEW BREK. . SEXEERFERZN

Hitd Fev Mn. Zn ez sk Z AOCH EERAEL, i B R s BSen ot &, kX
3IMICRE R R ABTFGEREY], fE6 Feo Mn, Zn HE T, “FFER IR M
ZERGEACEE YRR 7 REME], JUHZE Fe 61F T, M MRZ2IREFW . B3 MEer
& (2017) WFFERY], $r Fe PR ADR 25 FEAK T ARMARBE P AT A B I SR R & 2, [l
B T L SRS A, R R AR, VR AR N, AR L RS X A L R
PEAR. ABTTCEE RIFFERY], ‘FIFER $t Fe A 150 d Ja, MERHRIZOHIM M BE MR, (HHE
R SRR S BADG S PEREAN Y B35 2 26| . X Oy H A B2 PR8N 8k Fe 248 7 — M
5%

Mn FEAEY) R R SR AR SR A 5 e 3R, [ Mn SRR DI RE £S5 HoO KGRI LT
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&3, 1] LUK HaO 23 R FERE TS O AR T, P BT = AR I L A% i3 45 0% 5.4t 11 (Taiz & Zeiger,2010)
Rk Mn e R, BEYCEERZ MR RS AT, B Mn BN FEERM W
g e R AR P E S0 A LI R R R

In fEMYDCEERA T 25 CO,MKEER, RNES5EERNAEY S (Broadley et al.,
2007). TRFNNSE (20100 XFHEAHAAFIK ZM FIRF TR B, B Zn B A0 A AE 16 A 7E ik
AT DA Ho A H AR M 2R 02 . [RIRENE AR AL ff /R BF RS EAR Zn HIEIRSE T AEK, Hob AR
HAEHMZ R R EME (Chen et al., 2014; 5KEMF &, 2017). AHFARILEREERY, ‘FBEE
WG VIGOHTTESR Zn 38 150 d J5, HOLABRER. WA A MRS T B .

SR LFTIR, FIFEEM B Fey Mn. Zn MR IOGEER, (HRZWE 13RO AR AR S ASAH A o 1
XA FRbR AR TE L AIEL Fe Mn. Zn SEIR HBLZ RO E I, AT DLERE e & Fa br (6000 52 4l Bh
W ‘FFEERE ME Fe. Mn. Zn Rl HONHEREEIZE FMEER MR T AN
Jiike

3.3 ‘FMFEER BREK H SEXMHOATRITRSENEM

TEIAEF5 5y 5 B v] UL B 9540 B FI0°F . ARF TR, Bk Fe. Mn F1 Zn b EAN A0
‘MEEE AEORNEE, R EAMT R RN EMA A REER . K% (2002)
IR 7B, BR Fe i Refeidt i1 BRAL” Zn FOWRUIA, F0] Cas Mn BRI, BhF235 A1 224765 (2016)
DA B BB S 2B T M RHR T B Fe ittt oA Fion & & B SAE, 45 ERW: MR SHRAL Fe &
BERE TR, FRRE Cas Mn BB EZE K, MRS Mg, Zn SENEZERN. HHE 5 — Rk
AAH, B Fe FIAAEHET Zn. Mg IR, 0] Ca MR CEWITC, 2011, MAHIFRRY,
FEHEG 1E Fe il NI Ca S EEVIEF A bt 525 FF%, ER P IR, HrEm R
PRk Fe 3] ‘R Ca Mih Liiiia, ST Ca LRI R . Mtk Mn & RRTER
FEZE DA SIS BB N, X 5 A0 AW 704 AR A B 1 A TE P AR M AT (T 70 45 SR 38 o, B
Fe {17 Zn. Mg KR, EABIFTMSG RER HEEWR S0 Mg §EHEE TR, X Zn
WA BZ . HAE TR —ERER Mn> M Zn* 7T LS FRO2. IRTI M1 NRAMP3 S53E
FIZRIE , T I L I DR 7R AHAR i B B Fe il b & 35 26 5 B #8/E ) (Martinez- Cuenca et al., 2013),
KBV E Mn Fl Zn S EE A EE FREMEREZ —. FARTT S RIEER, Bk P EIRIOH A K
TEAR P& B2 R AL, FEREAR LA % B A 4 3 T v, DR IR AT B R PR A 0 B P 3 P i
RHITCER R

FT MG B Mn 6 FAbE B oC RIS OB D . AT CREE BT B Mn AEERT,
RS AL P S ELEE P, EEERPEERN; H K. Mg FIEEERFERINEE T,
H Mg & EEHAM SO R T E TR, LRI M. Bob, AT RERPE Zn LSS
FHIRAIR G Ca SEMN, FNHE Fe B, X458 5 AL KE LR 4R
(Graham et al., 1987) #Hftl. B2, ARHFFAIFEERIWIEZFIREHHH P HIEEEE N, X507
NAE/NZZ R R e 4 B AR I, FEX A EY Bk Zn F3 P ik & (Lombnaes & Singh, 2003).
i, 5T ‘BFEEM Bt Fe. Mn Al Zn X AT B0 R W2 FIALEL M 7 25— A 7T
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