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Effects of AM fungi on the growth and nutrients of Salvia miltiorrhiza Bge. under

different soil water and fertilizer conditions

HE Xueli” ,MA Li,MENG Jingjing, WANG Ping
College of Life Science ,Hebei University , Baoding 071002, Chnia

Abstract: Salvia miltiorrhiza Bge. is a medicinal plant and perennial herb with relieving pain promoting blood circulation,
and so on. In recent years, to supplying people’s the demand, the area of cultivation Salvia was increasing in Hebei
province, but the quality was reducing because of non-standard planting and improper use of fertilizer and pesticides.
Therefore, it has become the popular areas of researches to improve yield and quality of Salvia at home and abroad.
Arbuscular mycorrhizal (AM) fungi are a class of beneficial soil microbes. It is well known that AM fungi can enhance
the resistance of plants to stressful situations, such as drought, salt, nutrient deficiency, etc. At the same time, AM fungi
can form a good symbiotic relationship with the almost ninety percent of vascular plants. Some researches have shown that
the arbuscular mycorrhizal symbiosis has significant interactive effects with water and fertilizer. The paper mainly studied
the effects of arbuscular mycorrhizal fungi( Glomus mosseae) on the growth and nutrient of Salvia miltiorrhiza under different
soil water and fertilizer conditions with pot experiment in greenhouse. The experimental design include two water treatments
(drought stress, 40% of soil relative water content; normal water, 70% of soil relative water content). The amount of

phosphorus included three levels — low phosphorus (0. 08 gP/kg soil,P1) , normal phosphorus (0. 16 gP/kg soil, P2)
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and high phosphorus (0. 24 ¢P/kg soil, P3). The same condition inoculated differently with Glomus mosseae and non-
mycorrhizal inoculation.

The results showed that the treatment inoculated with AM fungi significantly promoted growth of host plant and infection
rate, but the effect sof inoculation were affected by soil water and P level. Under 40% relative water content and different P
levels, the inoculation of AM fungi on host plant has different influence on two water levels, Results as follows. The content
of tanshinone in root significantly increased under P1, P2, P3 level; Both the content of tanshinone, Ca, Fe in shoot and
Zn in root clearly went up only under P1, P2 level; The content of K, Zn in shoot increse only with P3 level; And the Mn
in shoot increased only under P2, P3 level; However, when under P1, P2, P3 level, the content of danshensu in shoot
and root, total phenolic and total flavonoids in root significantly reduced ; Only with P1, P2 level, the total flavonoids in
shoot decreased obviously. . Under 70% relative water content, inoculation of AM fungi on Salvia miltiorrhiza Bge. has
different influence on two water levels as follows. The content of total flavonoids, total phenolic in shoot and root,
tanshinone, Fe in shoot and Ca, Mn in shoot all increased under P1, P2, P3 level; The content of danshensu and Zn in
root also rised but only under P1, P2 level; The content of Mn in root increased only under P2, P3 level; Cu in shoot, Ca
in root and K in shoot significantly increased under P1, P2 and P3 level respectively. The growth of Salvia miltiorrhiza
Bge. was inhabited by water stress, but the inhibition was alleviated after inoculated with AM fungi. Therefore, AM fungi
can form a good symbiotic relationship with Salvia miltiorrhiza Bge. . Inoculation of AM fungi on the Salvia miltiorrhiza

Bge. had the best effection under 70% relative water content and P2(0. 16 gP/kg soil) level.

Key Words: AM fungi; water-fertilizer condition; growth quality; microelement; Salvia miltiorrhiza Bge

ﬂ‘ﬁ;‘( Salvia miltiorrhiza Bge. )V NEIER R RS 24 AR SRR Y, B 2 R 0 I £ T B A
Difig, AR AL S BN WG DAL R T 3 5 5K SR TR RS AR S A 25 ARREAE FHAS Y, (4554
SRR RS H 2200k, S P R R N, R A s AR SR A v AR 7 R BT R
PIAMIFFFE I F ATk

AM (arbuscular mycorrhiza ) ELE &) 12 00 I —28 A 25 6B, BES 90% L) 44 IR R IE Al 3t
AR AR AL REAR SR ORI -+ 8 S 0 R RK 4, $ 8 7 R R, R RE R R AR A 2 B A
it ZF T AM AR PRAKSE H B s i 8 J5 W W %32 R 400 $ i THEW 35 00 W IBOssR |, & 1 i
X A 5 SR, AM AR (R S AR A B AL AR BR T 3R RN 32
7, & XHAE A () RO 52 3 G 46 o3 - SR S 454 B IR e T T AM BRI A 2 A 3
4 A ERT AR SO, (A S 2 FARA AML ECRR WR U A B B A 5 R SR 32 56 A LA o T
FH& AM FUH 2R R AR AR O A KRS S AM B P EE A K BORR A 0 R WARGE , AR
Y AE 155 RIS T SRR AEFN AM BB X2 A KRS 37 43 B 2 1 2 ), DA A 78 43R FH R AR A 4
AL FFS PR SR AR
1 #RFFE
1.1 #E

HHAEY) N FES: Salvia miltiorrhiza, BRI R EEVIERFERE Glomus mosseae £ P87 HA B J5 3R15 B9 & A 46
T R R PR B AR PR 1, i g e R - HIEAHLT 11, 48 me/g, Blf# N 61.60 pe/g,
AL P 19.31 ng/g,pH(H,0)8.30, AR 2 mm G, 3% 470 (2:1) 1R, B T8 H il IR 25854 23 emx21
emx22 cm WBDELEL, AR T 4 kg, ALHKACEL MR E KH,PO, - 2H,0 Fl K,S0,, HHEHEARIKEN21%
1.2 5t

SHBFALE T PIRF S KA Rt PRI IT A SR AR 2 A R A K R, B 40% (KA )
M 70% (IE# K, [F—K 5 FRARHE (P1) @ (P2) s (P3)3 4> P K, , B 0.08.0. 16 F1 0. 24
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gP/kg 1, Al — 7K BE S0 B 342t (AM) FUANEEFD (CK) 2 AR BR $55h 4 B 14 5 )2 il T 7] 40 g, X B 4b
PHLn ) 48 5 5 1) O TR R RN B2 A DB, [RIR REALINR K 0.321 ¢ Fl K,80,0. 335 g, B AEFHEE 4
WIS ZEREDLHES . 2010 49 A 9 HEEFD, i 5 [, B APk , AR AR A DI a] T =38 R B, 2010 4F
11 A 21 HIFE R EEHATKIME B, T 2011 451 A 6 HUWGMRE , S8R E
1.3 Wk

PARAR YL 44 Phillips A1 Hayman J7i%" 5 W5  AAR T 5 A PRI 25, 8 B AP 200 25 50 75 D 4R LAy
GRS, B L sk ™ PSR AAKIRE R e R AR F RO A AR =
HRARR T 5/ JC AR bR T 1) x100% ¢,
1.4 HdEmr

RISFHE T Excel F1 SPSS16.0 it #fF One—Way ANOVA FE/F 3475014347 , AR BE 442 R $h ak
X BEF-S4{E 4% Duncan TR 25 0 Mr it 47 2 8 oA, [R]— K M S50 T 3 Fh 5 X6 BEAT T-test 11647 20T HLASE, 7K
4y AM EE A P w4 3 ER I Z 8] Je =3 Z 81932 HAE R Univariate £2 7 317 2 & 7 2007,
2 BER55H
2.1 FSMMRAEKE

FFE 1 AL, PR S5 W — i P o, #6Rh AM FLRA 0 B8 & T AR IR YR . AR P i, R EEF iR
PR YL R B P AT a3 R ; MR I e s 9 78 P2 MR,

F1 AEKEEHET AM EEXASEKENHM

Table 1 Effects of AM fungi on the growth of Salvia miltiorrhiza under different soil water and fertilizer conditions

T E K/ % b3 4 TH Dry weight per pot e BRAR A HE
Water content Treatments Hii 1B Shoot/g 1R #B Root/g Colonization/ % Mycorrhizal dependency/%

40 CK P1 0.254b 0.449b 25.0a
P2 0.283a 0.467a 22.5b
P3 0.152¢ 0.188¢ 18.3¢

AM P1 0.359¢ " 0.512¢" 58.2¢" 19.29

P2 0.512d " 0.578d " 66.6d " 31.19

P3 0.213f" 0.268f" 43.0f" 29.31
70 CK P1 0.398A 0.435A 28.0A
P2 0.212B 0.301B 25.1B
P3 0.125C 0.148C 20.0C

AM P1 0.386D " 0.558E " 63.5E" 11.76

P2 0.398D * 0.612D" 70.1D* 49.21

P3 0.118E 0.167F " 55.1F" 4.21
12 Significant  P(W) 0. 000 0.000 0.000
P(AM) 0.000 0.000 0.000
P(P) 0.000 0.000 0.000
P(WxAM) 0.000 0.000 0.012
P(AMXP) 0.000 0.000 0.000
P(WxP) 0.000 0.000 0.107
P(WxAMXP) 0.354 0.000 0.032

AM ; HERPFE PR PR ; CK AR ; 7] — 31 o+ FIR R — K AL #eRh 5500 BRTE 5% /K F 22 53 B3, IR — B R) 7B R A R b BEAE 5% K B
ZESE R P FIR AR AITE 5% KV b 32 5 AU

40% KAy F IRl — 36 P 4k, HEFl AM B0 50 S48 THIMT . ARG P i BT R B P AT TR G
THIEWE 15 P2 B AROR(L, HARMRBIES 91 19.29 61,19 129,31,
70% K43 F il P 1k, HoFh AM ECRE 5 S T AR T (M0 B 26 P3 BRAM) . IR P hE, B bk
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THERE P KT B A SRk e E3F T 87 P3 BN T P1 AN P2, Mo R &8 T E e THE %, 16 P2 ik
KAH . BEARMHNE S50 11.76 49.21 F14.21,

Z N7 225y Hras FeR W K0 AM E R X AR T 8 % AR YL KA 35 52 5 P KOSE XA AR T 5
AR YL %A 500 /KA AM LT AM ELEAT P ACERHE R T 3 R AR R W58 BAE T K4
P K HSH bR T A s AR K  AM ECE AL P OKSEXT T3 A EARR YR A R
YEH .

2.2 PIZEFLRGE
2.2.1 #(K) 45(Ca) BE(Mg) &

FHER2 AT ,40% K50, [Rl—Jit P i, #2200 AM ELEEEE = 7 FFS M B Ca K & i, WHE AR Mg b T &6
Ca FI K 8 JC W 5500, i 13 Ca 7E P1 P2 255 W35 M 13 K {UAE P3 2257+ W% . ANt P&, Bifi P /KF
Fhis L8 Ca B SeTHI R, 76 P2 A KE, 1l 3 K & i 5ERE 5 7, 78 P2 Bhib /M, FE bR Mg 1l R
Ca Al K Fifi P 7KF-F 0 i & A0k,

70% K5 F [l —Jiti P o R AM H R 713 Ca M B3 K &, W RE Mg 338 K TG i & 5
Wi, M 350 Ca 22 5% W35 M R &6 Ca {UAE P2 2553 W35 i b8 K {XAE P3 257 8% AR P &, RIEF ki
B K SR P TR SRR TR 1R P2 ik BR/IMEL, M IR Ca S S THE M AR P2 Ik B KA PR Mg
B K Ca FEERPRRML_F3S K S8R P KSE-TH R 6 w548 1k

®2 TRKEEHET AM EEXNAZS K. Ca Mg S EHFM

Table 2 Effects of AM fungi on the content of K,Ca and Mg of Salvia miltiorrhiza under different soil water and fertilizer conditions

B K% e K/ (pg/g) Ca/(ng/g) Mg/ (ng/g)
Water content Treatments o L T o 1 o T o L TS
Shoot Root Shoot Root Shoot Root
40 CK P1 2143.25a 1943.88a 8760.5b 1346. la 256.88a 248.50a
P2 2032.87b 1840. 63a 9158. 6a 1244. 1a 251.88a 248.00a
P3 2050. 00ab 1824.25a 8418.5¢ 1286. 8a 253.88a 249.63a
AM P1 2205.25d 2013.63d 9273.7e" 1105.9d 255.00d 249.25d
P2 2112.00e 1894.00d 9675.0d " 1138.8d 255.38d 253.00d
P3 2161.87de” 1962.38d 8398. 6f 1418.5d 253.75d 254.75d
70 CK P1 2177.50A 1870.50A 8379.0B 1168.4A 261.25A 249.21A
P2 2125.50AB 1883.25A 9415. 1A 1079.6A 255.50A 254.75A
P3 2039.25B 1904.75A 7783.5C 1283.5A 259.13A 253.75A
AM P1 2165.38D 1992.38D 8648.7E " 1346.1D 258.50D 250.38E
P2 2201.75D 1881. 13D 9661.8D * 1503.9D " 258.38D 250.50E
P3 2209.5D* 1907.50D 7859.2F " 1573.0D 261.13D 256.63D
BV Significant  P(W) 0.099 0.833 0.000 0.301 0.366 0.149
P(AM) 0.001 0.048 0.000 0.097 0.903 0.201
P(P) 0.086 0.159 0.000 0.079 0.912 0.049
P(WxAM) 0.882 0.458 0.001 0.010 0.983 0.184
P(AMXP) 0.089 0. 660 0.000 0.350 0.914 0.428
P(WxP) 0.170 0.699 0.000 0.923 0.957 0.828
P(WxAMXP) 0.448 0.482 0.000 0.412 0.989 0.342

2.2.2 fil(Cu) ff(Mn) #k(Fe) ¥ (Zn) Fit

HH 3R 3 AIH1,40% K53 T [al— i P&, 350 AM ELTR 42 5 1A RE Zn b 1 3%8 Mn Fl Fe &8, XT AR Cu K&
HUFH M Fe & 5 JC 02520, M B3 Mn & 5E7E P2 P3 B 225 B35 1o 130 Zn 5 2{UAF P3 25 W% M
B Fe M NES Zn FrEAE PL P2 W22 W3, ARG P &, BIARHL T &8 Zn MR IEFI R LT &8 Cu i 34
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Mn & EEFfit P 8T e TG R, 76 P2 Ik K (E, A bR b L% Zn S SERR IS T, 76 P2 Ik de/ME, B2
Bk Mn B T8 Fe & 7E PL AR, 25 57 W25 RIERI bR L L3 Fe 78 P3 fem, 28 5% W35 F R ik i 1
5 Fe B P KT e THE B 78 P2 A fe o RAA, AR R T Fe 76 P3 & & T P2, b L& Cu FZFb
PR T Cu KRR T8 Mo At B35 Zn SRR P KT G 5 201k

70% /K43 R, Gl —iti P 4, 355 AM ELEAR 5 7 PFS Mo M 13 Cu MR 36 Fe FIl Zn &4, XL R &6 Cu,
Ho 35 Fe 1 Zn 58 0 W 25520, i 13 Mn LML R 38 Fe 2253 35 M B3 Cu (XA P1 OB 22 52 W3, 34
Mn 7£ P2 \P3 A} 225 1 3 M F30 Zn 78 P1 P2 B 2255 0 3 IRt P ik, REEF R L35 Cu AT Mn 55 bl
P BREETHE WS TR AE P3 BT P AR B350 Cu MIJETHR R, 7 P2 IRk, B350 Min 7E P3 ik f
RAE, 225 3 M N Mn 7F P1akiR/IME, 25 57 535 AR T3 Fe & BB P it FH = e THG 6, 7E P2
KRR RIS T Fe Al &8 Zn &2 76 P1 AR, 2257 025 M T &8 Zn 75 P1 IRy, 25 55 038 BEM bk i
T Cu S AERIRE Zn LR 36 Fe S0 P B6ETI 55 0 52545k,

SR I RFTW (£ 3), KA MR Mo Zn Jo M F 3 Fe & B W8 5000, AM 2L T % bk
Mn Fe M #8 Cu Jedh N6 Zn &AW, K53 F AM LR X AE PR Fe MR Cu Mn Zn & &84 2
FALHAEM, AM BEF P ACEXHERR Mn b E3#F Cu Fe M N Zn &G WESCHAEM ., /K51 P K-
XFHIFE Cu Fe b 38 Mn b N# Zn & A WE s HAEM ., Ko AM B P /KX # 138 Cu Mn  Fe
B N Zn S A BE s AR,

x3 AEKEEHET AM EEXFHS Cu,Mn Fe.Zn & 2K

Table 3 Effects of AM fungi on the content of Cu,Mn Fe and Zn of Salvia miltiorrhiza under different soil water and fertilizer conditions

Ak e Cw/(peg/s) Mn/(pg/g) Fe/(pg/g) Zn/(ng/g)
Water content Treatments  HLE#E HUFH WEE T CUNREH S ) LN S
Shoot Root Shoot Root Shoot Root Shoot Root
40 CK P1 8.788a 2.620b 39.250b 31.625a 568.38b 797.50ab 21.125a  131.00b*
P2 10.845a 10. 845a 45.125a 32.750a 577.25b 763.63b 21.125a  143.62a*
P3 12.901a 2.620b 36.750b 34.500a 735.00a 876.50a 19.375a 11.875¢
AM P1 22.154d 12.901d 39. 125 27.500e 620.00f*  754.75e 20.500e 93.75¢
P2 22.154d 19.070d 52.625d*  32.750d  1136.50d*  845.75d 19.750e  112.37d
P3 21.126d 7.760d 52.125d*  36.875d 744. 87e 885.38d 25.125d*  9.88f
70 CK Pl 0.563C 1.591B 36.250C 31.625B 594.75C  742.75A 23.125A  16.13A
P2 4.676B 8.788AB  45.125B 33.875AB  1064.00A  831.63A 26.375A  12.13A
P3 9.817A 14.957A 56.125A 36.250A 861.12B  747.13A 26.125A  15.50A
AM P1 7.760E * 5.704D 47.500E*  31.625E 546. 50F 867.75E*  20.375E  146.50D*
P2 54.027D " 6.732D 49.250E*  46.750D*  952.12D  986.25D*  26.750D  18.875E*
P3 20.098E 11.873D 62.500D*  43.375D*  855.62E  973.00D*  25.500D  15.875E
e P(W) 0.963 0.590 0.000 0.000 0.000 0.064 0.001 0.000
Significant P(AM) 0. 000 0.057 0.000 0.007 0.000 0. 000 0. 890 0. 000
P(P) 0.036 0.096 0. 000 0.000 0.000 0.010 0.067 0. 000
P(WxAM) 0.136 0.039 0.790 0.002 0.000 0.001 0.221 0. 000
P(AMXP) 0.032 0.441 0.001 0.014 0.000 0.257 0.130 0. 000
P(WxP) 0.048 0.002 0.000 0.125 0.001 0.022 0.107 0. 000
P(WXAMXP) 0.045 0.916 0.000 0.153 0.000 0.241 0.131 0.000

2.3 B E R

H1% 4 WJH1,40% K5r T Rl —JitE P o8, 45 AM ECRRHR @ T RIARS IS B 51, B AIR TR pR B B ST R
Lot T B S IR 5, of b B PSR % T 0 S s M B S R RE B AR P P2 I 225 B
Ho R FERPES A B A B 2 e R PP R R P3 RS R ARG PR AR bR
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PES R RAR IR SPEZS B L AR S B R 5 R P BB RE T ST S K TR P2 A O, R IR FR R L B
SRR B ARPES R A A P3O R AR, IR T B B R R R R T ES  R R A P
BF ST P2, AR T AR R AE P1 W ENT P2 RN P3 Rk M T S B 2 B BE P OB T R
FEI R AR MR BOPE R HE A bR M L B B B OR A Ak M R S R 2 R BE PR T T R
AL

70% K5y T R —Ji P o, 4550 AM LR R T PFSE SR B RS R AR B B
MR Sty b AR PSS i 22 5 o MR IS M U P2 225 3 M BB R AR P1 M P3 225
BE TS RAEPL M P2 25 8%, AR P & Ak EASEEE SR SR TS
LAt T 0 B B IR S RS R EE P TR Se TR B TR P2 AT IR ORE R R MR AR B
B GBI TR P1 R H AP S RAE P2 WS T PN S R A A P3 BRI,

ZWNETT 2 HrE I RR Y (K 4) K o3 XA J8 P S0 e S S A S R A A B R
AM ECERAEARSF S B S TR PFS R RO T RS R B A R P K X R R S S B R | b
EEPIBE FYS R G EA RE N, K AM B X R B SR T AR A B E R
A RFEZHAE . AM B A P XIS S0 BB R MR SR R S B S R SR A
YERT G K3 P KRR AR SRR B IR FHS R K T S PSS A B EAE M, K (AM LR
P KPR B BB SF2 3 T P2 B R R A B S AR

F4 FREKEEZHT AM EEXNASHABS IR

Table 4 Effects of AM fungi on medicine components of Salvia miltiorrhiza under different soil water and fertilizer conditions

RETR FHZ:1H SR PSR
S EEA K % Qb Flavonoids/ (png/g) Tanshinone/ ( pug/g) Total phenolic/ ( pg/g) Danshensu/ ( pg/g)
Water content  Treatments 4 [ 45 Mo F A W R W R MW W
Shoot Root Shoot Root Shoot Root Shoot Root
40 CK P1 3.284a 4.670c¢” 3.487a 4.379¢ 1.472b 3.157a 2.886a 1.716a
P2 3.958a 5.119b" 3.159a 4.588a 2.303a 2.917b 2.876a 1.899a
P3 1.959b 6.122a" 3.395a 4.470b 1.310¢ 3.040ab 2.767a* 2.034a"
AM P1 24.154d” 4.452d 3.710de 4.641e” 1.656e 3.313e" 2.806d 1.832d
P2 21.458d" 4.153e 3.972d" 4.837d" 2.833d 3.687d" 2.803d 1.624d
P3 15.991d 4.288de 3.448e 4.550f" 1.025¢ 3.659d " 2.554e 1.759d
70 CK P1 1.981B 3.4868B 3.186B 4.300B 1.332B 2.401B 2.154C 1.977A "
P2 2.363A 4.497A 3.513A 4.221C 1.594A 3. 196A 2.725A 2.014A"
P3 1.959B 4.542A 3.317AB 4.562A 1.321B 3.218A 2.538B 1.780B
AM P1 2.999E * 4.861E" 3.972D" 4.344F " 2.091E” 3.486E " 2.647F" 1.546F
P2 4.153D" 5.209D " 4.077D" 5.191D 2.961D" 4.385D 2.793D 1.962D
P3 2.610F " 4.737E" 3.631D" 4.615E 1.801F " 3.386E" 2.741E 1.837E
B2 P(W) 0.240 0.000 0.289 0.002 0.194 0.075 0.000 0.230
Significant P(AM) 0.479 0.002 0.000 0.000 0.000 0.000 0.007 0.000
P(P) 0.000 0.000 0.041 0.000 0.000 0.000 0.000 0.069
P(WxAM) 0. 000 0.000 0.245 0.000 0.000 0.000 0.000 0.967
P(AMXP) 0.758 0.000 0.025 0.000 0.000 0.000 0.002 0.726
P(WxP) 0.007 0.000 0.450 0.000 0.000 0.000 0.000 0.001
P(WxAMXP) 0. 000 0.032 0.153 0.000 0.690 0.000 0.003 0.000

3 iR E4&ie

AR RY T2 S AM B R AF LRSS R . 3 PRI K e R B i AR AR RS R
T LI AR . AFDKIEZPE T, 235 AM HEX 2R A A AR R Y, A AM B B R m T
PR ARG IFAEPIMUK N 26 E T P2 IR R bR IR P s P SRR IR U, X2 THEAP AM L
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WP R TR AWE ], nse 1718 BRI 3K 5 P A& E FRT R IR A, 35 T K5 Fn P OAEFT
R NMESE T 25 Ak A kR A= > AR PSRBT L SES I AM B AE K TR P s SR, MR
AR SZ NI = P S AR BB ERAL, 0 AM BUE AR AT, SPEUR YRR, Kol
FRAZ Y 355 1 KA, UK 43 W ae ) 1 BE P ER BB X FF SR R R Y, Graham 5™ A Ky, K43 a8
T AM E B 22 0] REAL B AR, JEAR R 5 T 5RO AR R ME T WIS AY) 398K 7 7% B ok, FRAIK T 7K 43
T X A ARAR G AR VR H , SR 4Rl AM ECTR 5 36 5 TR AR A o, S8R vk A i i i PR 22— | o 2 3G s A
U sl T B BARMO P SR A — i SR T T R 3 A TR AR A e R A W e R T RE
BFNRREEE  HAR/NS R P B FRIRBL R ARG, AR rh, WK o 21 T BARMRH P 34 76 P2 ) i, F
— L ULHTE P2 KR AM B S S AR Y TR R B,

FFE B , DB DA AR P 38 o 2 1 25 R T A AR IR AL I AL e JBE 7 A TR 22 4 ) 348 Tam W A T R 46 e 4™ T
FUAEHLHRARIEE P Zn Cu Ca K 0 JRFE MBI > ) ARG, RIEFERXTE B AR R P s 7R
JEFIK 3 JBir3E T A52 B4 ] BeFh 5 $E 8 T IE 5 7K 70 FAEAR Ca A Mn M3 K T Cu b &8 Fe Ml Zn S /K43
Jp38 FAEAR Zn b FEF K Ca Mn A1 Fe &1, (Hat H A E R0 EEEM S, BARX Zn A Cu AU UCHE K
B X IR TR AE LI sl 55, iR R 2 LS 5% 5 B X MR PR AR WY Zn B Cu AR EAEY)
AERIERTRED

WFFE R, AM EL B RENS BL4% ol 0] $ 52 A ) vk AR AR, S 85O W A AR = 1 & A=A A Tk Be kA= AR
W= ERI YR AM BUR 2 AT B A A e SRl F AR A ARIS P 3 KR SR, R iR ST
S b 2 T T IR, AT REE BT AM ECRE A N — iR i S i 4R o b e AR ok AR S
KWEE i WA K FARITFIISEAR R, R AM HE B &1 E T IEW /K0 PRk EERSE, BT
FRK A3 W0 TR R SR i, T AEIE R KN AM ECTR AR BE TR R SRR A A B, THTRE 2K A i E T B R 2
IR A5 T AR B B BT AR TG P, (B WS IR e R e B K ) AR gE 2R B, 2 B0 kb L35 .
R TR R AR 645 5 AR S, 33X 1T A S R R RS IR o A R R TR G, AM BT
XTAEAR SLBD R A P2 2 B i RS2 M HL AN B T, AT RE R T AM LA fE AR 28 X et o 25 A WAL, it T
FANE AT 2 S VR P I B LA RS B A AR A0 6 G O A 0 I, L ) B 5 e B U
(A A AR B A i v 26 P N T

25 LZE B AM HRE 5 M-S0 R34 5CR K5  AM EL T P BB AL B X PS4 AR R
f UM R B E S HAE A, KA aE IR P 3R P SRS I A K B AM E I REA AL
PE R T E MUK I S s, R AR AE KR T BGE S M, ARRDKIEA B, DL 70% + 4%
FAXT S KR it PR 0. 16 gP/kg IR Sefd:, Ui 3 N P Hl 0. 15:0. 16, 55 #E R > SEAF 5T 1Y
P EAEIERC L (1:1) FEAR—3
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