2024,37(12):126-132 FE K K X B R 5

DOI:10.16861/j.cnki.zgge.2024.0053

A EI E B X R =E A E KR SE BRI
EOAKEM BEA, BEALEABMEERE T

Rt SR AR A B o o Bt ORI P S P B s 2« i 1R 2 AR B e B sl 5= 832003)

1 OEE R G T RS 0 AR K T T AR IS, R v 7 R B, CAB R 518 VRN AR TR, SR FHBE AL
X ZH R 5 LA /K Wit /At B CCIRO) , 38 4 AN T AR AR, 43 500 9 8 R B K VA R CT 1D S TR I+ T B — ST A &
(T2 VEIEER A IRE(T3) R 7t 2 K IR T4) , AT AT 4R W8 it , 72 15% 4«k,ﬁﬁnﬁﬂﬂ+ﬁﬂEU$ﬁ%§ﬁﬁi
KAabn S ETRbR FE B R AR AR IS . S5 RE, 5 CK ML, 4 Pl AR AE A2 3 78 2R K IR B R A
T, DA It SRS A TR AN AR B R A L fn%mﬁﬂEﬂ(m)'ﬁCK*Htt%E%fEmaﬁki
KRR EBEIR S 8.74%, Ja A 1EF W00, 05 i R 2 B E R R 10.54 AN E s P B R 10.45%, [
I ¥ 25 i v 2 00 P L O R R AL ATV VRN R R c\é@ﬁu%%ﬁ@ﬂnio TR I WA R W], T4 b FEXT
PR A A SRS ORI T A BT DA RO R A AR SR m R A AR 0 N B, G U
F o AT Rt R G KA AR (T 38R Btk

SCHRIE) T A0 T IE s 2R 4K s LS

FESHS:S641.2 XHERRESRD: A NERS:1673-2871(2024)12-126-07

Effects of different foliar fertilizers on the growth and fruit quality of

greenhouse tomato

WANG Chao, ZHANG Zongyi, ZHAO Baolong, SUN Junli, Tuolihanayi - Nuerlan, LIU Xinyu

(Xinjiang Production and Construction Crops Key Laboratory of Special Fruits and Vegetables Cultivation Physiology and Germplasm
Resources Utilization/Agricultural College, Shihezi University, Shihezi 832003, Xinjiang, China)

Abstract: In order to screen suitable foliar fertilizers for the growth of facility tomato in southern Xinjiang, improve to-
mato yield and quality, Ruifen 518 was used as the test variety, and randomized block experiment was conducted with
water spraying (CK)as the control. Four foliar fertilizer treatments were set up, including humic acid water-soluble fertil-
izer (T1), fluid boron+potassium dihydrogen phosphate combination (T2), amino acid water-soluble fertilizer (T3), and
trace element water-soluble fertilizer (T4). The effects of different foliar fertilizer treatments on tomato growth indica-
tors, photosynthetic indicators, yield, and quality indicators were studied by spraying four times from the seedling stage.
The results showed that compared with CK, the four foliar fertilizers had varying degrees of positive effects on promot-
ing tomato growth, improving photosynthetic characteristics and yield, and improving fruit quality. Among them, the
trace element water-soluble fertilizer (T4) significantly promoted plant growth compared with CK, with significant in-
crease of 8.74% in chlorophyll content, a significant enhancement of photosynthesis, significant increase of 10.54 per-
centage points in commercial fruit rate, significant increase of 10.45% in yield, and significantly increase in tomato sin-
gle fruit mass, lycopene, soluble sugar, vitamin C, total phenols, and flavonoids content. In summary, water soluble fertil-
izer treatment of trace elements in southern Xinjiang can effectively promote growth, improve photosynthesis, increase
yield and improve quality, and this treatment provides a theoretical basis for building a technical system to improve toma-
to yield and quality.
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AR, WA AEK KB A REEH . HE5iEE
XoF 7 At P T M 5t A L e T R AR IR, TR SR T
T A0 AR S 5T o Jaya SRV FEIN A, 7E M R 2R
FTG O 5 W] AEAE 52 = BB A B 2 R 1 7 7 T
BRAMANER . BFFUER B, WS A, AT 4 &
it B E L, B IDAE R LL™ R, B R TR
(Mn+Zn.B) M- TR AE, AT 2 25 42 = A A SR T & 7
AR N = e e 5T W D R

H AT s b AR 2R 2, 50 i 5a 1 e
B AN [E] T AR R HROE . ST, EE LR W
T AW T G, B FT 4 Bt R B AR
BRI BT R 7 R TR R, 43 A AN [R] TR £ e
FARICR , DUHA A - T A AE 8 e 2 0t A 77 b 1 S 4
BEHEIB RS

[ 2R SRS DARES

1.1 RE S S5HR

PRI T 2022 4F 12 H & 2023 4F 7 A /EHT 3R
AREF T 51 4 20 % HOGER= N7 . ZH)E T
R IR T KBl A0, T 50, =R45r 81, o7
240 d 724, T AR 119 °C, i i AR
H-21.5 °C, H vty B¢ i AU 42.6 °C, R L, B
BEKR.

LR 0 S RO AT 518, B 756 95 BRI R
HARARIES . & H 1) 4 Fod 1 e 2 50 8 8 1
FR KA HERH JE PR & & (w, JE [A)D=30 g- L', (N+
P,O+K.0) & =200 g- L, il B XCE ANV BH R e
B B AE P2 AR IR+ i R — AR (B & 2=
150 gL', P,0s &5 8=52%, K,0 & E=34%, H & R
B MR IR A A AT VR R R R
FFR & E=100 g L', (Mn+Zn+B) & 8=20 gL, 1]
FA R ARV BH R A R J AR 72 ] TG 3 K
JE[(Mn+Zn+B) & &=100 g- L™, I B B AV R
RIEABRA A L],

1.2 It
WA T 2022 4F 12 H 20 Hi#EAT A A, KA 72

FLNEE B . B A H OB IE E (R
667 m®) Jifi J& 2 A B 5000 kg, B 2 4% 50 kg, 2
H 15 H 40 1O RH—ZBXAT € 18, 2& 7] #E
120 cm, 22 47 BE 50 cm, #RFE 33 cm; SEATEEAL , 6
FEIRLAT IO, 2 Al HEL G — IR BE 7K 42 m's 4% 1 J5
it P47 JE (N-P,05-K,0 : 20-20-20) 10 kg ; 55 1 A FL g
K, B K RO AR B R A B (N- P,Os- K,O:
20-20-20-TE) 10 kg &5 1 A RIS 5 Bl /K it 5
BB (N-P,0s-K,0: 5-5-40)7.5 kg #5110 d Jim i
B R A SR A it v AR I (N-P,0s-K,0 : 5-5-40)
15 kgo 7E b id it AR/ 21K LAtk b, SR FH B ATLIX 2 %
T, BN X AR DLZE S B, K 3.0 m, /N X TETAR
3.6 m*, AL FE 20 Bk, 3 IREH .

I TH I Ach 3 < A TR /K I ORS00 £ ¥ 5 it
(TD, FARTRIE 1000 £+ R — S E 600 £5
W5 it (T2) , ZHE R /K ¥ B 600 A% 31 it (T3) 5 il
BTG ER KWL 500 A5t (T4) , LA KA w5 e
THT AE Ay 5o B CCKO o P THT AP it B 390 g 4 7 440 3 i
1 RS I 1 K S SRR Tt 2 vk (IR
14d.

1.3 MEEERGE

1.3.1 &AL RAamn e MXIER S HRE M
HAT A KR R E , 5 B 10 H Al 25 45 R &%
B AR A3 DL 91150 97 bR & R0 & 2H 25 Hb i
1 em Kb ZEHH , A 200 B RO B2 26 3 R 528 4 AR
Z I B SR — G vk S R R A R
PRARERN R R 2 AN A3 Y 3 IRE .

132 &Hmikbtstrle 784 A FE), EFE
T KA R SAHIE A0 4 R 55 5 4
RZ A M A, 8 LI-6800XT Y& 44X 7E 12:00 il
SERE G IR (P VRALTE (G MIE] CO, WK JE
(COMZEMBHE R (T ;5 H 4 HIBHUR 4 FER 55 5
TR 2 TRy iy [E] S s 0 2R R FR bR
133 & Esaam0e XA 1R K
GRS, o FH R TR S % Ak L b B IR i,
B 8.

134 &HmRESBMIGARNE GRS 4
A it AR S 58 T, AN/ X BE LG L 5 A4
R /INAH A (%) 7 40 SR S g AT I i o L RSP
W 52 75 0k B SR 5 i {8 B DL 91150 i bx = R 52
AR SLPE ML, TR SRR B =R P A5 R 5k
MEAE s A GY-1 YK SRS 2 -0 g SR S 12 5 K H
MR/ DA R o' B VR S A AL E A & R A
SR L 32 0 5 P MR s R R B S
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I3 AT E R s SR 2 B M R e vk
AR A S E RHEE RN E 44 R C
B S SCER SR 5 VR B T A 2K B
rE, BL 1% HCL 1) B B e Y32 L, 43 il 7E 280
325 nm G NHEAT OB, AN EYY 3R
HE.
1.4 HUELIE

X | Microsoft Excel 2016 il % , ffi i SPSS 26
A RIS E R AT A3 Je 2= R W EE AT

2 RS0

2.1 AR EBXNEEKT~ENR0N

HEE 1 A%, 4 FhAbEE & A0k m 3 T CK,
Horb T1 R T4 Ab 255 59 4 161.64.158.36 cm, L
CK ‘2 ZE M7 6.29%F 4.13%., 4 Fi &b T 1) 75 i =5
KT CKEY S CK TR EHEER, T4 &K, N
12.58 mm. 7E MK 58 7 T, 4 P Ad 1 2 6
K MBI KT CK,HIY S CK ZRARE, L
T4 A 5 B K, 43 08 22.05.11.45 eme 7E L
R SR T, 28 3 - T A Ak BER 4D 6 o ok SR )
FmT CK, Hp T4 /i K, I CK & 2 1
13.71% . A~ [) P TT A Ak 388 (%) 25 9 7 i SR R 22 S AN
BE HEYEEST CK L T4 %K, iEF
94.83%, tt CK B 7 10.54 N1 40 £ M AN

YA RIKE, T4>TI>T2>T3>CK. 4 Fli [
JIES Ak B ) et e B 2 v T CK Horb T1.T4 AR BRI
Fentir= g bt CK 73 i & 52 1 8.14%+10.45%
22 AEMERXNEMEE RN

HEE 2 DI, 4 b BRI 42 2K a 3
w T CK, H T1.T2 F1 T4 kB2 5 b CK B
5.88%.4.41%.9.56%. T1 fl T2 AbFHIH4EE b &
HiREES T CK T2 s, N 0.52mg g fEMEEER
S, T T2 Al T4 AbHE) B 2 5T CK, T4 #
.M 1.99 mg g, L CK 2 e 8.74%. 5
CK A B, A [8] [ JIE Ak B0 35 i 35 32 v 76 it
(A T, & A BRI i G 26 e B
KA TA>T1>T2>T3>CK, H i T4 kb3 1) 3
i R VA R By, O 20.98 wmol - m? s, 3
T HAMANEE, B CK B m T 22.12%. 4 Fikb
BRI AR 28 R R I B T CKL R TR
T4 P53 CK B 1815 17.05%F1 20.02%. 4
Folr &b 22 () L[] COL ¥R FE KT CKAHANAFAE 3
ZE 5, F AR B A CO, R P BURAR N
CK>T2>T3>T1>T4. 5 CK MLk, 4 F e
Ab PRI RE S A A A LS R, H T T2 A
T4 AbFR P25 T CK, Hot T4 AbH &K, 8 CK &
EIE T 9.30%. UL g5 R, wEih i AR A
AT a A R B AR AE A .

® 1 AEMEEXERE K2R

Table 1 Effects of different foliar fertilizers on tomato growth and yield

Ab 3 i EX il K 58 FRR AR B [ERLE = T

Treatment Plant height/cm  Stem diameter/mm Leaf length/cm  Leaf width/cm Number of fruits per plant Commodity rate/% Yield/(t-667 m*)
CK 152.08+8.12 ¢ 12.22+0.45 a 21.49+0.90 a 11.21+1.01a 17.00+1.04 b 84.29+6.48 b 8.23+0.37 ¢

Tl 161.64+5.69 a 12.44+0.39 a 21.85+0.78 a 11.41+£0.52a 18.67+0.73 a 92.88+3.70 a 8.90+0.33 ab

T2 155.65+10.42 bec  12.36+0.75 a 21.76+1.43 a 11.3941.23a 18.67+1.23 a 92.88+6.14 a 8.72+1.18 abc

T3 154.03+5.39 bc  12.36+0.29 a 21.73£0.55 a 11.2440.92a 18.67+1.35a 91.20+2.86 a 8.56+0.48 be

T4 158.36+7.14 ab  12.58+0.53 a 22.05+1.13 a 11.4540.61a  19.33+0.94 a 94.83+3.93 a 9.09+0.47 a

T ANEVNG P RER R AN F I AL A B 22 S 3 (p<<0.05). R

Note: Different lowercase letters indicate significant difference among different foliar fertilizer treatments(p<<0.05). The same below.

#*2 ARIMHEEXEMA AL SRR

Table 2 Effects of different foliar fertilizers on the photosynthetic characteristics of tomato leaves

wltgtE ) wlERE b wlH SR ath)

b LD e pu 2 M R 7 CO.WE SIS
iR Chl a content/  Chl b content/  Chl(a+b)content/ A gz; N i 5 o ZI&E,, LS 5
Treatment B B B P,/(umol'm*'s")  T/(mmol-m*'s") C/(umol-mol") G/(mol-m*-s")
(mg-g" (mg-g" (mg-g"
CK 1.36+0.05 d 0.47+0.08 b 1.83+0.10 b 17.18+£0.63 d 11.44+£0.43 d 302.25+10.66 a  0.43+£0.03 ¢
T1 1.4440.06 b 0.51£0.02 a 1.95+0.07 a 20.36+0.66 b 13.39+0.42 a 294.25+8.63 a 0.45+0.02 ab
T2 1.4240.11 be 0.52+0.04 a 1.94+0.13 a 19.39£1.18 ¢ 12.92+0.80 b 299.22+18.14a  0.45+0.03 b
T3 1.3840.06 cd 0.49+0.05 ab 1.87+0.04 b 19.12+0.44 ¢ 12.02+0.28 ¢ 298.51+6.81 a 0.44+0.01 be
T4 1.49+0.06 a 0.50+0.02 ab 1.99+0.08 a 20.98+0.90 a 13.73+0.61 a 294.19+12.20a  0.47+0.02 a
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£ A AN R T A S R A AT SR S R R R

X B&HF 5T

2.3 A [EIHE AT in SR 3L mm B AU 20

23.1 TRt & et Em R KIS A R R
H2 3 Al 1, CK T1.T2.T3. T4 4b 3 r) 5 5 i &5y
5N 156.03.173.91.169.91.168.49.178.22 g, 4 Fif
P T I Ak 3 ) 7 A B SR B e 2 s T CK Herp
T4 AbFE ) R 5 B B CK OB 35 $25 14.22%. 7B 3
SEYNARTT I, T3 A T4 AbBE R 2 5 T CK, H T4
WP R K, N 64.87 mm, i 35 T HABALEE . 4 Fh

I THI R A B 1R 3 A A3 5 T CK, Herp T4 AR BE 11
42 i K, N 74.85 mm, b CK & 5 #E 5 5.29% .
TERIEARET TH , T4 WA K, M 0.87, 3 & T3
Tl bR, b CK R 8 8 2.35% . 18 L SRS 5 1
4 PpOHTH AR AL BRI 5 CK TE i 35 22 7, S5 Ah HE AL s
T 73591 °N 6.92.6.82.6.75.6.82.6.72 kg-cm?, H
CK i 5 K, T4 A BE ) SR SEAE 5 /N

232 TRt @EESt &R E N LSRR

&3 AREIRTHEAE XA R SESM U G FRE ST

Table 3 Effects of different foliar fertilizers on the appearance quality of tomato fruit

Ab B iz Rtz ESIZEE R

Treatment Single fruit mass/g Vertical diameter/mm  Horizontal diameter/mm Fruit shape index Fruit firmness/(kg-cm™)
CK 156.03+7.62 ¢ 60.66+2.23 ¢ 71.09+£2.68 b 0.85+£0.03 b 6.92+0.27 a

T1 173.914£9.71 ab 62.11£1.91 be 72.78+2.18 ab 0.85+0.02 b 6.82+0.21 a

T2 169.91+14.18 b 62.51+3.89 be 73.24+4.48 ab 0.84+0.05 b 6.75£0.42 a

T3 168.49+9.59 b 62.82+1.54 b 73.02+1.57 ab 0.85+0.02 b 6.82+0.15a

T4 178.22+11.25a 64.87+2.78 a 74.85£3.31 a 0.87+0.04 a 6.72+0.29 a

HHE 4 IR, fEFE A LL 3 & &7 T, 4 Pt i A Ak 22
B5 CK BREER, Hrb T4 B FEMAL RS
B, N 5.87 mg- 100 g, b CK & # 5
36.19%, H &2 /T H A AL E . 7En] i ENE & &
THT , 4 Bl i TR AE AL R 3 8 25 = T CK, HoA T4 b3
(R AT VA PR B S e, LI T, 73 50l 8 2.94% A1
2.92%, # Lk CK 4351 {2 2 18 0 0.64 1 0.62 4~ 4
Mo TE TV € B 2 = T, 4 i T AR AL B AR T
CK,HERALZE . fEFIRILITI, TI~T4 ¥ 5 3#
T CK, Hodt T4 A3 FBE IR b B =, Ho R T,

Sy 51N 7.35 A1 7.30, b CK 43 5 55 25 42 75 24.37%
H123.52%. ERIIEEEESETTM, T M T4 42
BT HABAL R, H CK 2070 B 1 5 15.64%A1
21.23%. FE4EAEZR C S & 4 Pt i T AL B L)
BEET CK Hd T4 MeHM%EAR C T2 R,
9 19.35mg- 100 g, H & & T H A AL 22 . 4 Ff
HIEA BB SRS EYEES T
CK, H i T4 AbFE A e 1y F0 285 3 R & & 48 By, o
BN 1.40.0.60 mg- g, H 522 T Hoth 3 Ffrv- 1 AR
Ab T

R4 TEMERNERREAERROENM

Table 4 Effects of different foliar fertilizers on the internal quality of tomato fruit

e w(FEML R wCAT PR w(iTERR)  FERR LG wAIEHEETD wgiER O wCEED w( R
Treatment Lycopene content/ Soluble sugar Titratable acid Sugar-acid ~ Soluble protein ~ Vitamin C content/ Total phenolics Flavonoids
(mg-100 g" content/% content/% ratio content/(mg-g") (mg-100 g content/(mg-g"') content/(mg-g")

CK 4.31+0.16 d 2.30+0.09b  0.39+0.02 a 5.91+0.21b 1.79+0.12d 11.55+0.45 ¢ 1.20+0.04 ¢ 0.52+0.02 ¢
Tl 5.65+0.18 b 2.9240.09a  0.40+0.01 a 7.30£0.22a 2.07+£0.07 b 15.30+0.45 b 1.34+0.04 b 0.56+0.02 b
T2 5.47+0.34 ¢ 2.91+0.18a  0.40+0.02 a 7.27+0.44a 1.90+£0.14 ¢ 15.25+0.92 b 1.33+0.08 b 0.56+0.04 b
T3 5.35+0.15 ¢ 2.86+0.07a  0.40+0.01 a 7.2240.16 a2 1.86+0.06 cd 14.93+0.50 b 1.31+0.03 b 0.55+0.01 b
T4 5.87+0.26 a 2.944+0.12a  0.40£0.02 a 7.3540.30a 2.17£0.10 a 19.35+0.81 a 1.40+0.06 a 0.60+0.03 a

24 AEMEBLENEMREMEEETEN
Xof 2 i R S N A R bR O AT A v AL A
B, DLYH B & 95 1Y 48 b 8] A (] 29 & B 7 SR 1 52
WA o AR JE KT 5 4 L i R S bR A A SO AT 32 B
GOy HT R 2 N ER Z0F Z,, RFATTER R N
96.35% , R AEAE 20 73l N 9.146.1.453, 3% 5 A% &
B BT o« AR A F A AE, 45 2 6 B o 3R

PE W I
7:=0.328X,+0.157X,-0.305X,+0.326.X,+0.308 Xs+
0.297X, + 0.306X; + 0.285X; + 0.317X, + 0.331X;, +
0.317Xu;
7:=0.004X, + 0.707X, + 0.062X; — 0.111X,~
0.294X— 0.345X— 0.298X; + 0.322X; + 0.208X, +
0.011X,+0.207.X,10
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Table 5 Principal component load matrix

e e
FEH5 Index EE % B %

PC1 PC2
L & Single fruit mass(X;) 0.328 0.004
FILAEEL Fruit shape index (X2) 0.157 0.707
SLSEARE Fruit firmness (X)) -0.305 0.062
FE LK & & Lycopene content(X,) 0.326 -0.111
T4 HE S & Soluble sugar content(X5) 0.308 -0.294
] 72 R 7 & Titratable acid content(X;) 0.297 -0.345
B EL Sugar-acid ratio (X) 0.306 -0.298
A% 8 7 & Soluble protein content(X;)  0.285 0.322
YE4: 3 C & Vitamin C content(X;) 0.317 0.208
S5 B Total phenolics content(X;,) 0.331 0.011
2K & Flavonoids content(X;,) 0.317 0.207
FRIE{H Eigenvalue 9.146 1.453
TIHRk % Contribution rate/% 83.14 13.21
ZAFTIMRZE Cumulative contribution rate/%  83.14 96.35

A% 3 B 53 vt I8 DT ik 26 R AR, %) g 5 60 SR
SZ RS TR R, FE(OMZ A+ 0Z) /() - ¥
FHREAR NG SN R 15 B 61590 (R
6) , 7 il S S I 15 4 B BVIRAR OO T4>T1>
T2>T3>CK.

6 TEMERLEEMRIGRESFESD
Table 6 Comprehensive score of tomato fruit quality
under different foliar fertilizer treatments

1t Lty HE 4,
Treatment Comprehensive score Ranking
CK -4.07 5

T1 0.84 2

T2 0.27 3

T3 -0.20 4

T4 3.16 1

3 iR E4iw

AEE At A T AE S & b A KRN A= B ST

VR PR v 2R S il A KOIR 100 1) 2 2 45
PR ASREGHT TR W], 5 CK AR, il i AN [F]
Ry 4 Fofr et i JES 5 3 A0 AR v 2O L AR SRR L R
RIS BN FRE L 52 v, Forb T4 AR BEACR B
X HAEREE £ 55 T EMGU £ A8
X 7 i i R T R AR U R AR AR K PR
A SR A AN i R W TS5 — Bl A
Pl Frfabr e, 4 A AR FE R A A FEAR R T CK
AHRROR B2 T AR 33X -5 500 [ A 5525 it A
[ AT HE X R A AR R B s i 2 R AR AL

31

- 130

{H 53 AT PRI TU 45 RAFAE 22 57, X W] RE A2
Jta T AR S LB IR TR AR T BN . A E
BT Wt - A AT A MR AR, 9 A
Yo R e ORpat=,

TR B AL Lo 5 O B B B A A B » VO it 5 3
Ryt S A E R ™ R 2 — 520, AR
WHFTR T, 4 Mot i AE AL B & = AR T CK
A SET, Fhrh T4 Ak B 9 i R 1 3G 0 ROR B
53X 55 4 T PR A P 2 e I R G B RE A AR
AR AR A B XYW E 4 1 T
P R A2 VRPN I e B B 7 2 AR AR A B RE
B ARG PP G I8 5, ATIE B R R
BRI L0 AR IS U T RE S A H
E(J[26-29]°
3.2 MRt E AR E R R SRR

-4 3R AR AR AT e & 1F AL, 2 1R
FEEEE PR AR AR, 5 CK
HAEG, 75 4 Pl AL AL B A, T4 ARBEXT 2R K5 B
YR8 N8R fo £ 5 X5 SR AR S AT T4 SR — B
e EAE R & A L SR, KB R
W, Wi - A AT R R R A S 3R v e B R
et E FRRA R ARG I TR, 4 Fhrt i T
A A [ RS2 b I ML 1) C O, MR JEE I 2 i 35 4t 1) /1
RBLG, P 28 B R L B A e A, I
T T4 KRB G A A BT ROCR B i, X 5 K
BT R AR — . A YT &
L5 ISk B S IR AH S, o 8 T M P 1 S, T A
P AR A R, WY SR A A6 A RE T AT B
T A
3.3 Rt E AR ST &R R S d R A2

RS b B A AN KR L E TR
EANSF B BTAES s T A UL b o 3 B 45 BUR 5
VRS R SRS R AR B A S AR,
AU T4 B, 4 i T AL X 2 i B SR B A
WERRTHHROR, Horh T4 KPR R SR AR A
RICARHOT T R, X 5 B 5 e 3510 8 i
Jti & Mn Zn B 5 70 3 T IL AT DA B e B 2R
& 0GR RN WAR I 2538 — 2, (H I+ RSE
FETT T, 5 B 5 WA AT TG R AN X AT e
T BRI AR I Z A B 2 m Ah 0t iR KRR
B[R] 52 M R AR A RIS i R

A AHLLE AT PR w2 IR R PE R B
YR C &8 JOME TR PO A5 2 7 00 UK A 7 i S
[ Z AR AR, KR FURY, $/> Mn.Zn.B %5
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e 5 5+ AN [ P IS X 2 2 A A AR SR SIS )

X ISR 5T

WMEITRSFBIESE L  REREAR EOA

%157, Mn Zn B FEAE N A K E B 75 iR T

B, 0 et B A IR S BT AR 2 T AN AT Bl

A RIS 4 R AL B, T4 b P

Tl R SE AP VAR R B4R R C S b

T2 LR TH RO B, 1X 5 R A [ S5 B AL 45 18

B 2N, [ R T B

B0, X FE AW MnZn B AL, AT 2

R BE T A 2> AR ZR C B R AR, BRI 3R A AR

L. ATRIG AT FE AT, T4 Kb 3 S By M1 28 3

FREDER T LM, 54500 E L0

—F
g% b, 5 Wi E 7K CCKOAH B, %o 38 4 i T

Wi 4 At AN [ P THTAE , 259 A0 AN [ R PR b i a2 % A
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