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1. #& B

BYDH oW A LEIERELEAZTRICIAFPCEENTOIEENEKRTH S, Bkl DBl
FNBBHIHRMEOAEEOL X IGELTLAH, VI 2h o0 bTAYKRICB EbHDTHOTH L
WEIE LIS ODS, BOETRICAT RO & ORIMEELETHS. BMEELEDS HTB L Mo 3HYITIZ
BT H DD, BICII LR TH Y, Na, L Se (3BICIZERIN S0, HMBICRBLETHS
LEINTLRYL, &5, Co 0k IR FOEHRIBYOMLLEREZMTICRD T 6DHH D,
B BRI ORITICK U REET BICE 212 EHPOERBRKEUE A6 H 5.

HOSKUL Z DL I N B LHRMEIIC L D, BRI, Bk E» ) FEEBRMN AL Eh, Zof
FHEEARIC L, ChEERTAREONBEHBEICEELEEXITL, LICHREROBR H 50
BRZBREOEMELEE7L, BREZLIRBHEEEL, HE0RHFEITERERDLBLEEE
132 5.9 Sk O MR P BIRE A I BB PRI IS EDORBHICHK L TEDOE A R A
, FHBITHT BDEREVITOIOBETHERINNDTH > 7245 VI JE4E, HROFHICTE L TH
RAW OB FE 7RI E LTHRIEDR TOREEOERBED D b, MERKOBARNZ DRI
ST B EMBOOOTHRRIN, MEREOEEMENL S R L EMIN BTz o 2. 2INHNI0)

REXAEOMBIRFLO L S ICHW &MY OBHRERDRIZZ &2, Co REMI-PHA FICTED
SHBEM, EDIDOREGIIITEAELDLNITIOE ST, BTk D ERAEILB T &P, Tz, Co b8
€4 3 ¥ By OB FTdH BN L b ¢z % O HERERIIMHEOMKS & UTHE
L, D BEHAEN 2 IR L 35 EXxbDTHMTH 30, BRESEEX D MM, I KEBYITBITT
BT itk T, —EEMiLg B, 10101910)

AP ARICE T 3 LB OMBELOTE, REEROKEORITE T S HimEFHRICE
JIEFTHBBELROLENRELE, REORBAEHMIHO BMHSBH LcbDT, MABHKE LTIR Cy,
Co, Mn, Mo, Zn, B ® 6 iAWY Hvf7z. MMSBEL Y 3EM, UREREMELHICKD, KEBMHK
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%, BEEHEE, SFHE—BT, BREFBFOBAOTIAbhIcbDTHS, CTiT, EEoH
BEERT.

2. TEBAOHBER

TREMNIT 3BT B0 (3TER L, TEMBEATS EoMBICikT 2 bonb oL b8 <, LHEPH
22U, ERRBREBREOCE EFHICH - TIE, FKICH LZaitkRxbdThkEw, i,
ELREFLE LT, 0O RIFLEHRESNDIKUKEERAG LTS, CotBidklgHo
BT SR HERS U, BULIER 220 THIEE W -2 DT, EHMEHHEICE S, #BHORMB XL
CRIKDEIRTH S, L ICHEBOBRBENKE L, BEORZOLMMEE L, 351, KR,
MR OMBLIBIREE INMLEBEPRECL > TEOWENEVRIEN, 2 RERERTWHEER
L, —ICESNBBRFENRZPPE S, AEBRICEBOTRCOMBOEELIETH AEMELE, Al
K238 o e B A IR R L U, IR OMIRRE 1 XD L > TH 3.

Table 1 General properties of the soils tested

Sampling Moisture | Ignition pH
Soils Y, TN (%)
locality (%) loss (%) H,0 KCl
Granite soil Fukuyama 3. 14 5.51 5.8 4.9 7.0 0.03
Voleanic ash | y i 3.87 12.28 5.4 6.8 2.4 0.43
Alluvial soil Fukuyama (1) 1.55 4.24 6.3 6.6 0.3 0.12
Fukuyama (2) 3.10 4,88 6.3 5.0 1.1 0.14
Exchangeable CaO Exchangeable MgO Saturation
Exchange capacity (me)
(me) (%) (me) (%) degree (%)
5.9 0.3 0.01 1.3 0.03 5.0
17.4 2.4 0.07 2.2 0.05 13.8
7.8 3.7 0.10 0.6 0.01 47.4
12.6 6.5 0.18 2.4 0.05 46.8
Coarse sand (%) Fine sand (%) Silt (%) ‘ Clay (%) Texture
70.8 10.6 7.7 10.7 Sand
20.0 20.5 32.1 27.4 Loam
68. 6 6.8 9.8 14.8 Sandy loam
22.8 33.3 22.6 21.3 Sandy loam

LI T I B MR A O 3 LI O RTILER £ 1778 > Thk, DE DL & o 7z, Cu (3 Dithizone-
diethyldithio-carbonate iz, 210)22) Co |3 Nitroso-R #i7):, 2P) Mn (3:8FEET & = v & 7k, 29220 Mo
13 KCNS-SnCl,-isopropyl-etherjj:, 2102526 Zn |3 Dithizone 7, 2¢) B | Quinalizarin 3, #0) Zp -
By DEBRIIFIEICK o7z, U EOF KT > TASNIHRRIE2LEDE I THo 12,

VYEORICHAB LS CHETOLHTIE Cu oFEIEFEEE O iIcdbo &2 L, MELE WD &
ERAELELFTERTH Y, KUKEE DL, Tz, @t Cu 3L (0@ s, 1E
MAELEChICOE, KIWKIIBRIER®TH - /.
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F~TO Cu BBEDO LD AL EDTHPICAR TS 555 Liho Cu FAiiId RO X
S THRISY, W) L T BB OB M IEE Bk Stk o TREASN S, Cu
BEFHICE  ERINFRBICI P, 1099 F1- BB THBRELTD, EHBIRRK
T3 7 OBEHIEE S KA LTHEIC R S hd Cu REE X709 T &bi%H 5. 2008800 Ll Cu

Table 2 Concentration of trace elements in the soils. (ppm in dry matter)

‘ Granite soil \ Volcanic ash soil | Alluvial soil (1) Alluvial soil (2)

Total | 14.48 8.99 14.23 37.69
u Exchangeable \ 2.10 trace 4.50 3.50
Total 0.43 0.43 0.22 0.21

© Exchangeable trace 0.05 0.025 0.026
Tt 518.37 274.66 205. 78 343. 24
" Reducible 52.60 67.70 51. 40 20. 80
Exchangeable 60. 90 37.20 65.80 24.30
Total 0.80 1.36 0.64 1.36
© Exchangeable 0.08 0. 14 0. 04 0.08
Total 19.47 i 32.95 24.95 43.43
™ Exchangeable 5.50 i 7.80 6.40 3.70
Total 24.70 | 14.96 28.13 29. 18
Exchangeable 0.10 | 0.20 1.00 0.40

Note * account the exchangeable as the available.

SRBZOESICBHEEENER T A LMD 2 psiDiza)izh)in)i) Cu DA EBEETD 5 fodic pH
MizisH o, HH0EEEEFL— P TRILT ZONARBSED L EHTES. M AgLDE
QI RALDHORRALEE D B L H TR Cu O RiASEHWH TE {, 16~357 ppm, -k 124ppm EEHT
ZE5.% F4o, BT L 5ppm LT T Cu 220 & U, 3ppm TRAYITH S5, 3ppm U
Fictshid Cu OEMALEE LIZb &5 20009 Uinl, BifORED DI Sppm 23T
2 &5, F7:, Krersoumer') [IHEITIEHSHEOHER Cu 23 10ppm LJ |-, Mo 25 3ppm LT
&, HHRBROMELSRAE LTS,

Co D& BT KIK-1- 4, ki HdMiE $1c0.43ppm T, MF{IIER 0. 21~0.22ppm T& HiITVE
UL EmRTE Co 3KIIRLMEIcE L, (B A TR TH - 7.

i Co 4 RicoW>T Repoy®™ o#ic ki, oot 50> linch Z& 4 Co FhakZ
12~48ppm T, Ai%h1E Co 13 0.1~0.6ppm T, £RD S LAMEELT ORI ESHLOTIRATHS.
Hi'® o Fhid B Fo A& IR LR, LEsRuRE, i, ks 123513 & Co
ARHIHIL, B 0kitic Co mRAL L, —Hic, Co @@y Eofitafihic® <, fE jied
v YO FE SRRV E SN TS, BIEOLIET T Z) & Co (3 0.12~2. I ppm,
490,37 ppm T 5 & ols, FUFEHITIZ 0.965 ppm, AEAL TR 0. 715 ppm, FALETE
0.585ppm TH 5. Wliz—fxic ColeRZ L, MELITRZL, SIEOLETREMIT 2L, WH
FTREMTY, EMTO—RICHAIT S, TEb L, LEOMH, M- oEBIck > TZO7 &
XTI B B A5, ) Reppy'D 1 kAU A48 Co (3 188, 4o pH, {ikH, KEENIX, i L&
LI3BEIR 751008, Co it &KLk, Fe & Co oMITIZMENH D LS.

ColzE 3 v By OAKICHY L, ZOFEIEIKEORBEMENH LT ERHmDO & TH B
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Reppv*) (344 430> Co 4513 0. 25ppm L L CHEDRFEEEOBERTH 3 & b V3, WaLsas)
53 Sppm L EdHhidFs, 2 5~5.0ppm TRHMKZL, 2.5ppm LUFTRRIZBE B3 77 L
L, BT ARAER LTS, Fi, Mokracantz® 543 Co 4845 0.07ppm 75 13 1 id, %
#13 Co RZJEITIL B L Wotd, Mavnarp®™ 3 4Hdi) Co 4ROMREIILBOES, Ml o
Kk > TRITBH, £LEMERHMEL, 5ppm £ - T, REICKHT 3 HEREMEE LT 3, Co
RZREL LD D Co R EDMELEL  OMEREEI L FRINEDEDL S TH 5. 52)52)

Table 3 The relationship between content of Co in soils and susceptability of
Co defficiency in animals.

Co content (ppm) in soils Solution for
Locality . Researcher
Exchangeable Total extraction
New Zealand 0.05 ~0.23 0.33~ 0.94 | 0.1N HCI AsToN (1936)
” 0.8 ~4.8 1.5 ~85.0 conc. HCI Kipson (1937)
West Australia 0.1 ~1.5 0.5 ~40.0 ” Harvey (1937)
New Zealand 0.12 ~0.39 0.61 0.1 N HCl1 Mc NauvcHT (1937)
England Dartmoor 2.8 ~3.7 11 ~30 conc. HCI Kipson (1938)
” 1.9 ~6.7 13.0 ~32.8 ” PatTeErRson (1938)
England Scotland 1 ~5 1 ~300 ” STEWART (1941)
U.S. A. 0. 002~0. 001 [ 0.19~ 1.3 0.1 N HCI BeckER (1946)

FTREDS, MHRIC K > THRII RS 208, —ic R T80 Co 4812, IR L D b B ITEL,
LU, JESERd 0 Co RAR A BMFRMIIBOREMI Y bEOLC EBPELBHLO T, +i%
HD Co GRICT TRIGH LIEFRFRH DRI AT 5 LIWNETH 3. 4o Co ERIEIVIEL,
EITHRE CoF BBDIZD VITX ST, KED Co REAFRTHARESITHBEL D & & BT
&k,

TS D Mn FRIEDZD 0D, KEME, B, BIEHE, B EZOBERMELY TH D, B
ARHEEIET S DOIZHIRN D80, 5) L0 Mn 4 813 pH il & 84270 B G A4 L, 565759 PH fifi 25 %
i Mo GREHMT 5. L4 lkg iICD% Mn 0 ftds 150mg LT TH S & & 2/Eid Mn &
ZxE&IU, 150~250mg (i@, 250mg LI L TRFESTH 5. LBOELR, K, REDIREIT X
D LBMOBIGETLSZALL, BiLhtElrd Mn RZ£ &L, %72, EETKSHE b & Mn RZ %
AR, O LRI Mn FRABZTIIE, HE o THEIERHERE. 3% Mn 4|3 205.8~
518.4ppm, 5J@JTY: Mn (3 20.8~67. 7 ppm, {EftE Mn |3 24. 3~65.8ppm T, FIEOEEIMELIC &
DTERERLTOEN, Mn RZAEX72FCERIBLLITH S,

R 3D Mo 243 0.64~1.36 ppm, [tk Mo (3 0.04~0. 14ppm TH 5. kI K +-HEic % <,
Mt T, Mo &, Mk Mo D2 L L DRPBLLONH Y, TIEOREEIPHRIC L D s no
ERBHB OO, LHTO Mo 3 A D Mo lciliskd 328, kHickd, Zo4RIZEIEY, Mo 45
130.05~12.25, 34 2.01 ppm, {i%) Mo (3 0.005~0. 775, 5F:#50. 14ppm &1>5.% 4 4o 44)
Mo®) (35T 0.026~0.046, ¥l T 0.019~0. 138, Bifiih 0.02~0.03, K14 0.05~1.08, -&kj
K13 0.05~0.07, 441 0.05~0.82, £ZRih0.08~0.52ppm Tdb 5, MKRD £ MK OELE,
WA CoRREIThET BRI LEICIE Mo RZME DI S. 0 £Hi0 pH, IBKJE, Ay, i
EHHE, (FHORBIL &, Mo OAMEICKE TS, LItk BopHDE T &, FRIOE L
T &M Mo DEMEAERDS. 9 Uichio T, Eetkdiid Mo 248 L4 2.9 1ha % lkg ® Mo
EWHLILE, 70—, FTy—ORIETI21~18.2% ORNAEZ T 3. BRI fikE
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fidET A7 TA7 s ODEEERINT 2, ThELbiIcTAr7 77 7450 Mo OFREHMUTE
BB LS. Mo OAFEERIZHIBOBEIC K > TR Y, KrerscuMer'®) 53 HK&ICHEE LMK
BOTEEI3 Cu A8 10ppm Ll k, Mo A3 3ppm PUIF &, BB SRME LT 5, Fiz, Mo 2UAHIC
FHETBEE, Cufifeiiz & b bITEAD Mo ORI 171> 20ppm ARE & AT, ™
1, LHEdo Mo i o¥n kI BEMELTEELONS. ™

Soluble === Mo0Q3; =—=—= Mo0O;

Mo \/

M0205

R+ WD Zn 473 19.5~43. 4ppm, B Zn (3 3.7~7.8ppm TH 5. LD Zn FRITE
BICHET 205 +ORBICE > TERBH B LI, HOMBERELRAETHS. VW £HTZn
LREARE Zn OBREOMICIZIIEOBEENSD, ™ HBUBEBLLAME Zn OREBEZ (1B
BHHH 2.7 LIBHO Zn 58 EZOMAITIBEREICBEEDSH 50, HETDO Zn 0B B R
72, Ca 252 T4+ pH MiiEH 3 & Zn 0@ RE%EHS, MgCO; 2% VAL AKEM VB & Zn
REDREERRT B LENTEXS, UL, o pH ORI X 24680E Zn ZRD L, ™ 1D
pH LD Zn BRINEOBZIIEETH S, THbS. pH AT T & Zn ORBIIMHEHS N, Zn O
BUE T2 pH OfEfI T, RROMEMTIZED. ™ ZoD@Blidgis & LT, EWoLEHFICHEE B X1E
FCEROLSETHRL, bAEGHBEED Zn SRIEI—MTGHEOMARLTEY, KHELETRH
Zn 45t 687~734ppm, A%hiE Zn 251~319 ppm, M43 Tld Zn 48 660 ppm, F%IME Zn 162~ ppm
"6335- 78)79)80)

PR 1D B 2813 14.9~29. 2ppm, A#REB (L 0.1~0.5ppm T, i tIBIcH >, 1P DBE
R FHEOBEICE > TERMNH D, b4, BT, HELEo P, BAREAHED
DRI IE—E OBMRIZ IS 88, 5 HREART DI 10 pH O LR L & I mL FIEIC % 0™
Ai%h0E B3 OB O A RICH L 5.9 BO KM Alsilicate L LT 5.% L%
B B EATMEB IV 185, chidsick b B & Al Fe, Ca SABTEICENLT BchtlbhT
135,80

3. EYHhOWMBER

Fek, BOBIT IR L M E B E S 0, LR O SKUREIEEIC DL TR T TICHE INT VLS
08 1 b b 5, THHAIB LT, 4 HETHEIN TS bOICII RIS RICE T BEBZ .
ZORHEEEROERECKT 2 HEROERNB EbHTELL, &Y %5 R (Paspalum dilatatum
Poir.) |3 iR T, & & EIEE & D O ANUS IR & 5 I3 ARV T, ERME R R
T30 THBELLNTED, BEOKICK T ANERIIZ(, RHICHEREDD SN, 90a)90b)
9c) F7-, v L) vy (Russian comfrey) (Borraginaceae, Symphytum asperrinum, Sims.) |3 &ME O A
ZHFE, HENHOTRBSICNRSEDHTE (, FHRIHGELTL . 9" Hi ok 55K
BINEDFTHLEY R T F2PeLA) YL btk {AEHEL, ME@BHBbN, %EIMNALE L
TUHBTH B, 1-DITELESRTD2LHOOMBEY HIFB T LT L.

(1) HHEBICHTIHBEROE

Y275 REE LAY Yy Ehi L X OTER A LA S U AR SR & 7213 1 T 3 AT
HeUfz, MERHIRER (E72R3WEY — &), &F, BmE N, PO, KO L LTa%p 1.2kg IOHIE
THE L7z, MURZE#3 ha %) CuSO, 4kg, CoCl, 2kg, MnCl; 6kg, Na,MoO, 2kg, ZnCl, 2kg, H,;BO;
6kg FFEMU, MBEHAOMTILZFLOLIZD, TOLOKSDOERIHHEITE > 7,
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BEOBICEFBX) 275 2ADOEBICHNT I HEELOEBIE I ELDOLITHS.

HAEICHDESHIC Mo 3ELITBTH20%, EERICBOLTHI0%ZHML, EHICEEEB X
T2 EboldRThotz, CoBThitoE, HLIKBLTH 10%, WEICK 20% OHFMERL,
Fto, BREALICH 4 %, WERICHIS~14%DREM%ER L., chicstl, Cu,Mn, Zn 333, W&
L H¥I0% AN DBAER LI, e L) Yy OEBFICHT 3 HEBRROBEIEIXZDOLHITH 5.

Table 4 The effect on trace elements on the growth of dallisgrass.

Length Fresh weight Dry weight

cm % g % g ‘ %
— TE 78.4 100 311 100 77 100
+ Cu 69.3 88. 4 283 91.0 67 87.0
+ Co 86. 4 110. 2 375 120.6 94 122.1
+ Mn 74. 4 94.9 289 92.9 71 92.2
+ Mo 92.9 118.5 403 129.6 100 129.9
+ Zn 71.8 91.6 293 94. 2 74 95.5
+ B 81.4 103.8 355 114.2 87 113.0

Table 5 The effect of trace elements on the growth of Russian comfrey.

Weight p(ekrg?ne plant Yield ;(mﬂ/ic)cntages Soil pH
—TE (NH,;-N) 1.45 100.0 4.80
—TE (NO;-N) 1.20 82.1 5.79
+ Cu 1.45 100.0 5.00
+ Co 1.95 134.0 5.00
+ Mn 1.15 79.0 5.05
+ Mo 2.00 137.0 4.91
+ Zn 1.50 103. 1 4.90
+ B [ 1.90 131.0 5.01

UEoRICHB X ST, NO-N R ks NH,-N XD 82% TRREL, evn) vy v O H I
NH,-N 0 }58 NO;-N L ) BiFTH o 72, Mn ROAEHEZEAEX (-TE (NH,-N)) Xhh7s b 4D,
Cu RIHEUER ERBRISEFE AR L, F72, Zn R3O IDICRIFIEEEFEER L, Co,Mo, B {315
n$30% P O IER L7z,

Cu I3/EITRININ, D ZOAEELZRBIFICLBRANT 5 L3 L MSRTHLEH, Cho o
HRBFHOEBICK > THERMH D, NesLakantan® 5i3< 2§}, HE, W, BHOMHETHB L
VY, UL, Cu OBEITIIBRAENS D, BENKEBNEEBREHERTCERYRTH B,
FL— MLAYTREHRMEMERIIE.®

7 m =T CoSO, 2522 LIREZWMU, D, 7u— b N OGROMNT 3.0 i
&5Z2 7 Co 3#E 4inch oITILE D, 70— NCTRRINZBIIZOHDTYB L E LS, T,
Co DIHEMD BV su—nPrravs—3l7T2x+a—DRREMMNTS. LhL, HWICL-
TREMUI Co DEEICL B. Co ZRMT BMICAKEIT LENHE LS., TDXH1KCod
HMSPREHNT 2HERIRINTOS, —F, HAUHEEOWEEBMULBLOELI@ELH B, 100

Mn ZEHE &2, FhOMEE & HITHE Lz, 99 FT o3 TR 72 b, 109109 g5
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+ 2 OB A RE B, DD0NNINE) s, Mn BZEOBEICIEERMEZEL, »A
o THHOEE A ES 3. Mo OFBEMIBMKDIS Mn*t+ [TI85720TH 5.1

Mo OEHEMOEBERIFIES L 5 & L HRBROERGZ L. LbL, COoOBELED
N107)108) .p P107)109)110) Cl: t t) ‘C pH ﬁg%%fi%g{:;&ﬁ~ b’ 111)112) t < lcﬁm@}jﬁ}zﬁ ‘CJ: p) , pH bg *[%‘ <
155 & H T A TR A RS R RODUDUDION 727,

Zn OREAMOEB A BIFIC L, REEHMSESCERUSHTHBA, (PR, N
a5 FENDIINEY 7p it ko TEREEUS.

BOM/ 513 7 F o 0F0 Mk ECHRIENERDAE &R L, NEERMSEE20) 05
éf,%®ﬁ%ﬁﬁm%%§%£&&?ct#m%b%bwﬁmmm)BmiﬁimﬂmmMncwﬂ
130) bAY P ) f%@f{b%m§§%7ﬁ‘§_. 121)122)125)126)127)128)

BB LD DA A ILE L, BRERNT 3 &I20LTR, BEDXIKE L ORRDBH B 15,
RO/, ) 43, 19 JE50 /D XKk -T, TRODHBICERESH LT LRUL THS.

() HEHEROHBER
OEICHMETOMBEROTEAESL LWORDEIITHS.

Table 6 The concentrations of trace elements in dallisgrass. (ppm in dry matter)

[ 1

I late in August II late in September

late in July Note!2?)
Foliage Foliage l Ear | Average Foliage Ear ‘ Average

Cu 2.65 4.76 4.96 4.86 5.86 4.51 5.18 4.70
Co — 0.10 0.12 0.11 0.08 0.10 0.09 0.09
Mn 74. 40 79. 86 63.93 71.91 93.75 79. 80 86.77 121.00
Mo 1.28 1.84 1.40 1.62 1.52 1. 30 1.42 0. 14
Zn 29.12 22.00 31.69 26. 85 12.48 12.49 12.49 18. 50
B — 6. 30 5.20 5.75 8.10 6. 30 7.20 —

%56 FITHD K D ITMEUY I KBEOTHRABTREDLDEELHEZRALTHHT L. Cu i3 AR
WM, MTIRERE, BOTheMEI X% <, MIHITICE A EELBEDOMICIE & A EER
sy, MTREFCEIZERBBOZTHLY PPZL. Co |3%TELRICBT A2 GRICERE R
WIT A, NEGAIT, M&HICHOLBPPE LI THS, Mn IEXEUH T % ViR 9 5 M 23
5. Mo ZAHU I icd7s, MicePymL, MICE 00 MAT5E5THS, Zn BALGY T,
u,mtmwmmmﬁaené.Bu%ﬁ,m&gmn;bmm%w.TmbB,wiﬁﬁwﬁiui
ﬁﬁ%w;ofié®&ﬂéf.m%m%wm&ofﬁﬁﬁﬁéé.Di,mmmwm)ﬁﬁbt%%

(AEOREHRIE AN THB) L THB L, Culk Co Li3HL sl %R L, Mn3
*@EKUU&5K§<,Mo&Zntm%%é@é®m§bbf§@ot.%E@ﬁmﬁﬁ%tVA
) VY OMBERIIETRIURTLIOITHS.

PEDXSice vl ¥ oitBHTid NO-N ROMEERERI NH,-N KD Zhiclk~T B 84
mwﬁﬁf,%otb®w§§ﬁmwfnéz<,a<mCou5%§¥w.¢mbE,%%mﬂ@@
Fick-oT, MEBEEOGRBIERERLE.

M OMBEE S RA AT BT & LTRMMOME & EIEORS DL bR E L. MMMFICD
DT T~ AFA P L D ES C ERTTRADSN TS ECATH B, WD FAME
D= 2 B Cu, Co DEREME L ITB LT &P LIz, Cu, Co ORELER A ZTh 6ppm,
0.08ppm & U784, 4 #FHICIIE C ORIGERT, < ARBREDOS bV Yy Yy, #iym =28 7
w77w77,59/&n—ﬂ@4@@&ﬁcm§%t@5ﬁ?§mwaw5.it,ﬁélmﬁmo
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OTHH LR TIE Cu 3.51, Co0.028, Mn 99.9, Zn24. 2pp m ¢ Cu, Co #5& & [T 7LLs,

Cu M EEOERICHE S UTHE, Cu pfRTIAmAERL, SMERRERK & 75 v, D)
DAFTRIEESEL LY, DOYIHEFETLEY B, D9 Cu O EHIRRE LT T 6Bk
NT Cu LREHBRICH 2 EDOWBKADZ T €5 L. TH, HEDBR, WIHRET, HEE
FEEIL D Cu RZFEART. V1919 Benners) (c L HdH o Cu 485 6ppm Ll EdHhid, Bk
FIIBEEHEFT B0, 3~6ppm TRRZIEOMBEARL, Sppm UTF TR EICIRT LRSS
AT EWLD, T2, GUNNINGHAMIT)137D)137¢) 13 New Zealand B3 1) B34 FLD T4 Cu 4813 llppm T
HY, 3ppm UTOHER Cu REESBDOND EWMEL, 51T, KEPD Mo it D TIE—%IT
Cu GRBDITOBEIEPEBRELEBSTIS,

Table 7 The concentration of trace elements in Russian comfrey received
NH,-N or NO3-N

NH,-N (ppm) NO,-N (ppm) NO;-N/NH,-N (%)
Cu 19.30 20. 04 103.8
Co 0.01 0.05 500.0
Mn 233. 34 284. 26 124. 4
Mo 0.47 0.67 142.6
Zn 30. 41 34. 80 114.4
B 30. 52 27.03 88.6

RED Co RZMIIAMAE, TUE, W, A, REMES, L5068, %S85, ® PE, FLEW
B, BEHAL, EBREDIEETHZH, DN 1 5 okt 8 485 o ZhEHEI hic
KK, BHREODTHRETH 3 =15 /g Co RS iTHt LU & bh, #EHUR (Bush
sickness), 784:5%14?) (Grand traverse disease), 15 (Salt sickness), #EFt% (Coast disease), BLUL<H
TRV 70 L Co RZFEE LTHSN TSR, 1oF ETHSh Co RZ K #h L4k ic
b, {OIFEHHDH 3 EHRPMITINDDH 2. 1L g ehgy Co TRERKEOMFEINE
KOXST, 7205721 0.07ppm AR TH B L1a 5. 41

Content of Co in pasturage crops ‘
ppm in dry matter ‘

Status of animals

0.01 f Sheep and beef cattle
) sever suffered from Co defficiency
0.04 Sheep and beef cattle, partially suffered severely
0. 04~0. 07 Sheep, partially suffered, beef cattle almost in normal

0.07~0.3 Sheep and beef cattle, normal

B D Mn & BIZEBIYB DR TH Mn REICH2 2 E3ThT H B H3. 19135)149)150) Mp |3
BOKATIECSX I v B 2BILL, €23 v RIEAE7-L, 2hice bITOIER R INAE A % 4
BEFLIEBLEEZSNTLS. M) Mn [3&Mlrf, B, IRRETSCEE LT L3 o
T, BRBNBDLDNIN £ N kT E ETRE AN, TFRELECL, EHET T 2. 090unu8) L ¢
ICHOKRBICMn 3EETHZ, BOMn KSAERTE <o~y = (BBAE) &723. T5bb, K
BORERE, BEOFEEITY, o, BMLAEE 75 5. 15D1582)153)150) Mp I3EEHRIC Ca B30T
POEBIEFNCILSD EARMEELTTY, ZOFAELRKS 2555 Mn RZEHRT LS, 199150

YK T S Mo DRBRRZLV B LABEDELSICH DAL DT, ) Mo 0@ FE|Irh#Hic &
DR, REAR, $MBEELTRL, #MEOHMILE X3, 55w)ss) KR8 o R # T3 Mo & Cu
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D2OOBERRYYIALLTEZ LN, T45bb, Cu b Mo BEEFEMMSH Y, Mo © & #ERIK
& B3 FHIZ Cu TEPICER SR, ¥/, Mo 2 H#ko Cu SRICE %13 H 5 235, Mo, Cu, SO,
OHAEHICITELARYDENH B LD THB. DN

Zn FEMAER, SR, woe Y AERICEBEAS D, W) BEEROZDICOLET, Zn RE
BAEESMEL, RERELEETZ.95) LTI Zn RS TS EREREERL, EKHAS
LB OREDHED S B S, N0 In ZLDBAICHREORT, KFOEL, PEORFK
F, AMAHoh, FHEHHOLZMNMBED SN B L5, 158D

B 3 Mt DL ETER CHIMES O HIRS TH 5.1 Licds- THEHCRL T EEh, Bk iciig
H% L, DL LT 355, BioAEEICH T 5 BOBERRHS » TR,
OXUHMBEEERMUEEELBLEBRDLITHS.

Table 8 The contents of trace elements in the plants received trace elements.

Dallisgrass { Russian confrey

Added Non added : percentages Added : Non added | Percentages

(ppm) (ppm) | (%) (ppm) | (ppm) (%)
Cu 5.10 5.00 102.0 18.12 19. 30 93.9
Co 0.06 0.03 200.0 0.04 0.01 400.0
Mn 120. 90 127.03 95.2 326. 26 233.34 144.1
Mo 23. 14 1.00 231.4 1.83 0.47 389. 4
Zn 7.75 6. 24 124. 2 36.79 30. 41 120.9
B 7.46 5.48 136.1 28. 67 30.52 93.9

HOEILAHLNBLI, £) A7 ATIIMn 2RMUTHZOERIMMULD o 70, TD
BoFhoimlz, evn) Yo TR Cu LBRIAEBEMUTHTNSOERIEMLES 128,
2oL BEML, &{icCo & Mo pERIFLBEES LLEMER L, CoFmck b #Y
H1) Co GREBDIBS C ERWDTH B, HME, ™) FRMEEY, ) L& D B, 158) K 4y O it
AR, 190 70 LI DB B

FbB, 1 T—h—%p CoSO, 28 4 ¥ =1 H 5 50~80 K ¥ 1190 FTOEMAUR S, KFEII
D RIEEAME T35 ¢ &, 9 £y u— e BESIMB L &, AKEDRNOETEE i &
XT3, 158¢)159)161) (Clo DHEST Cu’xsz)lsa) Mo,wa)lss) Zn’ms)w?) B 168) BHOTH, #hod =
&> THMKFOYBREREBIFDLONLITH 2.

PEDESIC, HEPOBEEEGRIE, MUOBE ™ KXo TRIE2DHE5T, MYDKRHE
B, 17OV A O ERAL, 1Y AT R ORREM, T HIEOHIRTD R EEHORETIC R » TRIES.

() EYBBCEIEBIHEEROLE

RSB LETHEBEROPERI>EDLSITHS.

WOEHBESCLY R Y5 A THHESBHRIOTNORERRIC > THHML, RS R
Zn 2BE, FOHKSE Co & Mo 2%, ZO-OBEERICK > THMERL 7225, kg, WL
BV, MUISHIZRY Uiz, eva ) vy ot Tidkad Mn 2rE, HEH B2 Cu & Mo &B%
B, HIEEMEZ Cu & Mo 2%, ¥7:, W[EEERDYIE Co & Zn EBEEZFOIOMBERIC & D
mARL, MIEWE Cu 2kE, £, HIKARISTOBEERICEDED L.

WREREARM LSS, ToEGokEnmEZMbTMBRS 2D 5, B 1 E, OO g
0,00 Bk, 0 JEICY S EOARARMT B EME L, MM LTRBRT 5L M H 5.
ChS DRI 2 MBEHOFBIMYOBBIPTIICL > TERBDH S L ERLHIFETHIL,
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Table 9 The influence of application of trace elements on the contents of

il e BEAH

organic constituents of plants.

Dallissgrass (%)
Moisture grlgtgfn Crude fat Crude fiber Nlter)(:tglrirétfree Crude ash

TE 9.26 6. 21 2. 19 27.98 45.71 8.60
+ Cu 8.49 5.73 2.11 28. 06 46.61 9.00
+ Co 8.39 4.60 1.90 29. 83 47.31 7.97
+ Mn 8.58 5.73 2.01 28. 60 45.89 9.20
+ Mo 7.59 5.49 1.81 29. 32 46. 48 8.42
+ Zn 8.54 6. 21 2.01 29.11 44, 40 8.76
+ B 7.42 5.31 1.77 29.79 46.99 8.73

Ratios (%)
— TE 100 100 100 100 100 100
+ Cu 91.7 92.4 9.3 100. 3 101.8 104.7
+ Co 90.7 74.2 86.9 106. 6 103. 4 92.7
+ Mn 92.7 92.3 91.9 102. 2 100. 3 107.0
+ Mo 82.0 88.5 82.7 104.8 101.6 97.9
+ Zn 92.2 100.0 91.8 104.0 97.0 101.9
+ B 80. 2 85.5 80.8 106. 4 102.7 101.6
Russion comfrey (%)
Moisture Sﬁ:g& Crude fat Crude fiber Nit;?tgrzrétfrec Crude ash
— TE 5.68 15.45 2. 15 10. 98 40. 42 25.33
+ Cu 6. 25 15. 23 2.53 10. 85 41.31 23.83
+ Co 7.94 15.90 1.98 12.86 39. 22 22. 10
+ Mn 5. 54 15.91 2.04 11.62 41.86 23.03
+ Mo 7.63 14. 37 2.06 10. 67 42.85 22.42
+ Zn 7.40 17.67 1.68 14. 33 37.43 21.49
+ B 7.69 15. 25 1.81 11.83 40.79 22. 64
Ratios (%)

TE 100 100 100 100 100 100
+ Cu 110.2 98.6 117.5 98.8 102. 2 94, 1
+ Co 139.9 102.9 92.2 117.1 97.0 87.2
+ Mn 97.5 103.0 95. 2 105.9 103.6 90.9
+ Mo 134.5 93.0 95.8 97.2 106. 0 88.5
+ Zn 130. 4 114.4 78.3 130.5 92.6 84.8
+ B 135.5 97.7 84.2 107.8 100.9 89.4
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(Z) Z73I/BIELEIHBEROXE

POROFBHIRHIIEAHOSRICK > TEAIN I DAL ST, BT I/ BaRick- TR
WAHZEROIETHRWL. ) Z LT, EIKT 37 BERIHY ORERE, 150189 55, 189187 Hisg i
fir, 198)189) AL REMIIOO) 23 Kic K D RITD, Fir, EERBEROM KXo TEEING, LK
FOREET, 7O SR, 00 SEHEYY kD T I BOSRIZENT S, MEEREORZH B,
MEBERAHES UZEAIC, MdoT I BERIKERDSE ZEIC20LTE, UEoLkHtElon
MEBS 508, FEBRICEOTR LI RIFREC LAY Y Y DONKSBRYOT 3 7 BSOS U ST
1) BREMBEREOBEER L.

(RAEEMAS T 28 46)

Akt 1g it 6 NHCL 20m! 202 TR KA RETTS . HMEETH I0ml o —-h— 1B 3. &
WV BEOKBKTEIA M LE—h—TiNZ 3. ©—h—2PhKB ETEEL, 37 UERK
#12ml Z2MATHEPUTERT S, COHEZ 3 BEE LT HC 2K%kE4 5. BL&ICEE LD
5, 0.2N 7 = o pEM (PH 2.2) s, L, 5.0ml ITEFT 5.

T3 AT TON TSI % T I BBOEDN0.5~1.0ppmole THAHI EMBd 2L b#HHT
HB., LMW 2THNEFEIMICHS P UHZTORMOT I/ BBEAHET S LBLETHS, £
NITRDEDX S ICUTITIE D OMEKMMILTH 5.

Y RIT S TR Oml A RERFICE D, ARK 1L.Oml 2Nz, oiIc=ve FY vR#E4A 1. Oml
ZMZ 5. 100°C TISH MBS, SEARKBKT2oml ICERT 5. T hxk i ailT
570my THIET S, TORGKEHN0.800 D& XD T I/ BEDEMD | pmole [THY TS, il 20 R
DT I BHSEETAEETHE, Cosxn 20 {FR%2H 7 2iKEmIhd L &iTid s,
(2 M RITHRUT, 258 L0HB0E2.0ml T8 L51C95.)

7%, MUKsMIC & - T Thr, Ser, Cys, Tyr, Phe, Try 73 &(d, ZhThdbsREFMI N 5. Lk
D%ETIZ Ser (39 10% Thr, Phe (3#7 5 % 54" 5. Try (3445 aldehyde ¢ & 5 75 carbonyl fL&4
MAET B E, FEAERBICHMEING, COUSBEHEOBRICK > TRIES S, #MiIehZ
DR BB H B,

(HEHET 3 2 DB

k5 ~10g T 75% ethanol 30m! %Nz, #ig/Kis L. (80°C) T304 MHH E217785 . Ak M
HLTYRY, FRIEIR 3727208 75% ethanol 20ml TIRIBKIC LT FHANIN AT 5 . A 2 M THo,
Kok TS, Hkld 10ml @ 75% ethanol THEVIKAT S, No. 5B DKLEH L, W
SLRGE A Ls sk u,) ki3 b kin 1T ethanol 2%k U, hBEZB L, MEEHDS.
(# 50ml) J§ikIC ethylether 10~15ml Z N7 Tk # Y B¢, ether AR EHBT 5. MM %= K
K 1. T 0.5~1.0m! FTICEKT S, MkEkIZy vy 7IRETS S, HBKT 2oml \ITEAET S, Wi
DL ICREHB IS A HEE L, TEDIEICIES X 51T, 0.2N 7 = v EE# (pH 2.2) THRT 5.

LU X S 1B AFFIE 0, AR T 2 ) BE BT RIE 2 A O TN 217715 - 704681338510
LDXHITHA.

PEOFEITAHAB LT, £V R77RCEOTIE Cuihicky FREHMI 57 1 /7 B His, Arg,
Tyr 23 THY, Collk->TRTNTOT I/ BIZIWA %KL, Mn Ti3 His, Arg, Glu, Gly, Val,
Met, Phe A3/ L, Ser (3% R& -7, Mo T3 His 22038 Us. Znic k- T His, Arg,
Asp, Ser, Glu, Pro, Gly, Ala, Val, Met, Ileu, Leu, Phe hs#§/m% 7% L, Lys, Thr 22053534 L7z, Bick
- T3 His, Asp, Ser, Pro, Tyr, Phe 2 mx/53 Lz, §7b B, Zn 307 I/ BOFRERHMLU,
Mn, B3 6 ~7FiliD7 I/ BE#ML, Cu, Mo 3 THIC] ~3HFOT I 7 BAEHMU it &
I, F7, Coldg~NTOT I/ BERERVE LD,

ELAY Y ICELTREENT 2 2 BRI NO-N XD hhs NH-N X k) A3, Zolk
OF I BERINEOSBBREDEEI V., $7z, Cu itk b Pro, Met, lleu, 3T 5 HZD 7
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Table 10 The contents of amino acids in dallisgrass. (mg/g)
Amm‘“1 ~TE | +Cu | +C | +Mn | +Mo | +2Zn | +B
acid . |
Lys 4.021 3.290 2.741 3.070 | 2.449 3.364 2.924
His 1.048 1.087 0.776 1. 164 1.087 1. 203 1.048
NH,* 0.677 0. 690 0.665 0.711 0.711 0. 784 0. 699
Arg 2.862 3. 006 2.352 3.006 2.657 3.223 2.657
Asp 5.308 4.676 4.876 5.108 4.842 5.990 5.491
Thr 2.675 2.315 2. 253 2.695 2.549 3.133 2.643
Ser 2.544 2. 255 2.197 2. 544 2.442 2.963 2.602
Glu 5.849 5. 261 5.132 6. 254 5. 665 6. 824 5.831
Pro 1. 655 1.526 1. 497 1. 555 1. 526 1.943 2.073
Gly 2.872 2.581 2. 684 2.919 2.769 3. 566 2.844
Ala 4.589 3.809 3.965 4.344 4. 154 5.223 4.310
Val 3.251 2. 856 2.973 3.295 3.076 3.793 3.178
Met 0.933 0.728 0.728 0.821 0.728 1.026 0. 896
Ilen 2.525 2.230 2. 148 2.476 2. 361 3.099 2.427
Len 4.608 4.116 3.985 4.575 4. 247 4.739 4.395
Tyr 1.570 1. 642 1. 356 1. 760 1. 546 1.927 1. 594
Phe 2.767 2.437 2.478 2.871 2.747 3.304 | 2.829
* NH, was detected in the recorder.
Table 11 The contents of amino acids in Russian comfrey. (mg/g)
\ Plot _ TI; VVVVVVVV ﬁ_ TE . “ f 7 D
. + Gu o Mn Mo Zn
A;;lilélo (NH,-N) | (NO,-N) + + + + + B
Lys 5.921 5.775 5. 409 6. 506 6. 798 5.775 5.117 6. 140
His 2.483 2.328 1.552 2.561 2. 561 2.871 2. 405 2. 250
NH, 1. 690 1.899 2.010 2.035 1. 967 1. 703 2.334 1.831
Arg 6. 882 6. 795 6. 098 6.533 6.620 5.401 6. 533 6.011
Asp 13.112 13. 744 12,147 13.078 13.178 | 12.579 | 13.777 | 11.980
Thr 6.662 7.130 6.317 6. 536 6.817 6. 567 7.193 6. 099
Ser 5.955 6. 532 5.752 6. 214 6. 099 6.127 6. 504 5.694
Glu 14. 494 16. 958 13.758 16. 186 15.229 | 15.045 | 17.326 | 13.500
Pro 2.907 3.972 3.541 3.742 3.771 3. 800 3.886 3.512
Gly 7. 564 8.033 7.320 7.470 7. 564 7.658 7.958 6.944
Ala 7.707 8.397 7. 506 7.952 7.996 7.284 8. 330 7.417
Val 7.762 8. 699 7.732 8.552 8. 640 8.113 9.197 7.439
Met 2.127 2.537 2. 462 1. 604 2.425 2.574 2.425 2.239
Ileu 6. 592 7.412 6. 362 7.116 6.887 6.657 7.575 6. 231
Leu 11.511 12. 068 10. 560 11.445 11.445 | 10.920 | 12.396 | 10.363
Tyr 4.329 4.471 3.900 4.139 4. 469 4.271 4. 233 3.948
Phe 7. 269 7.847 7.145 7.145 7.227 7.599 7.723 6. 402
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Table 12 Free amino acid contents of dallisgrass at the various stages. (mg/g)
July
AmN NHAM) } + Cu ‘ +C | +Mn | +Mo | +Zn + B
acid 4
Try 0.183 0. 469 0. 367 0. 367 0.316 0. 204 0. 285
Lys 0.116 0.102 0. 168 0.190 0.153 0.168 0.138
His 0.062 0.155 0.093 0.116 0.077 0.108 0.093
NH, 0. 759 0.688 1.151 1.186 0. 656 1.424 0.959
Arg 0.139 0. 282 0.182 0.217 0.217 0.217 0.174
Asp 2.702 4.126 9. 856 6. 156 1.703 4.625 10. 815
Thr 1.012 1.352 1. 506 1.911 1. 387 1. 661 1.048
Ser 11. 448 9.973 11. 386 15. 469 13.945 21. 307 4.797
Glu 0.522 1.037 1. 294 1.037 0.816 0.890 0.963
Pro 21.978 29.824 26. 782 26. 687 26. 687 26. 163 12. 031
Gly 0. 202 0. 221 0. 281 0. 221 0.416 0. 281 0. 202
Ala 2.726 4. 240 3.795 4. 766 5.495 4.084 2.383
Val 1.616 2.378 2.225 2.378 7.234 2.741 1.675
Met — — — — — — —
Ileu 0.478 0. 760 0.695 0.828 0.951 0. 761 0.636
Leu 0.288 0. 453 0. 380 0.603 0.511 0.413 0. 380
Tyr 1.539 — 1.585 1.721 — 2.001 1.177
Phe 1.321 — 1.718 — — — —
August

Try 0.183 0.163 0. 255 0.138 0. 234 0.326 0.112
Lys 0.029 0.080 0.043 0.080 0.051 0.051 0. 036
His 0. 054 0.077 0. 054 0. 054 0. 054 0.062 0. 062
NH, 0.330 0. 368 0. 362 0.311 0.301 0. 283 0.324
Arg 0.043 0.095 0.061 0. 060 0.034 0.087 0. 061
Asp 0. 465 0. 532 0. 499 0. 499 0.572 0. 605 0.532
Thr 0.708 0.774 0.643 0. 708 0. 553 0.833 0. 530
Ser 2. 369 4,907 3.383 3.231 3.278 5.811 3.226
Glu 0.743 0. 331 0. 220 0.375 0.331 0.331 0.375
Pro 57.041 62. 740 60. 178 56. 502 48. 665 69. 070 48. 141
Gly 0.078 0.116 0.101 0.123 0.078 0. 101 0. 060
Ala 1. 389 1. 568 1.336 1.336 1. 176 1. 594 1.176
Val 0.697 0.978 0.761 0. 697 0.820 0.978 1. 066
Met — — — — — — —
Ileu 0. 288 0. 347 0. 255 0. 255 0.288 0.321 0. 223
Leu 0.124 0. 223 0. 157 0. 157 0.124 0.124 0.091
Tyr 0.679 0.861 0. 860 0. 588 0.543 1.132 0.724
Phe — 0.495 — 0. 495 0.165 1.957 0. 536
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September

Try 0. 142 0.612 0.163 0. 234 0. 255 0. 255 0.183
Lys 0. 060 0. 036 0.087 0.051 0.036 0.051 0. 087
His 0.015 0.038 0. 054 0.015 0.023 0.023 0.108
NH, 0. 201 0. 206 0.243 0. 206 0. 204 0.158 0. 304
Arg 0.043 0.043 0. 095 0. 060 0.043 0. 060 0.078
Asp 0.319 0.499 0.425 0.213 0.213 0. 246 0.352
Thr 0. 434 0. 499 0.434 0. 369 0. 339 0.214 0.524
Ser 1. 250 2. 558 1.439 0.903 0. 746 0. 746 1. 466
Glu 0. 448 0.632 0. 559 0. 448 0. 448 0. 257 0. 669
Pro 10. 465 23.026 12.042 8.375 6. 280 5. 232 9.417
Gly 0.078 0. 101 0. 101 0.082 0. 082 0. 101 0. 101
Ala 2. 303 3.759 2.619 2.726 1.937 1.808 3.792
Val 0. 609 0.761 0. 609 0.521 0. 456 0. 398 0.855

Met — — — — — — —
Ileu 0. 380 0. 255 0.321 0. 288 0. 255 0. 288 0. 380
Leu 0. 255 0. 190 0. 255 0. 288 0. 223 0.478 0.413
Tyr 0. 860 0.905 1.087 0. 860 0. 634 0. 860 0. 860

Phe 0. 247 0. 702 — — — — —

Table 13 Free amino acids contents in Russian comfrey. (mg/g) August

NHoN) | NORy | FCu | 4 C | +Ma | Mo | +2Zn | +B
Asp 0. 248 0.612 0. 339 0. 506 0. 346 0. 452 0. 542 0. 764
Thr 0. 158 0. 447 0.199 0.223 0. 278 0. 231 0. 277 0. 563
Ser 0. 364 1.053 0. 399 0. 486 0. 686 0.393 0.692 1. 360
Glu 0. 241 0.649 0. 360 0.417 0.574 0.427 0. 482 1.319
Pro 1. 308 3. 662 1. 950 2.616 3.008 2. 354 2.616 4,447
Gly 0. 051 0. 086 0.070 0.055 0.070 0. 100 0.055 0.111
Ala 0.373 1. 146 0. 701 0.785 0. 766 0.903 0.648 1.316
Val 0. 281 0.975 0.373 1.871 0. 388 1. 808 0.616 1.273
Ileu 0. 159 0.535 0.615 0.318 0. 341 0. 357 0.333 0.676
Leu 0.151 0. 461 0. 207 0. 230 0. 262 0.311 0. 271 0.603

Tyr 0. 455 0.874 0.829 — 1.137 - 0.478 —

Phe — 0. 460 0. 297 —_— 0.423 — — —

13 L, Co Tid Lys, His, Ser, Glu, Pro, Ala, Val, Ileu 2384 /5% L7z. Mn T2 Arg, Phe, Mo |31
Lys, Arg, Asp, Thr, Ala, Leu, Tyr 28§ip U7c 82 D723 U7z, Zn Ti3 Lys, His, Arg, Tyr 28584
LU, B3 Lys, Pro, Met 7213 2584 U 7z,

PLloRICHBEHITHE) 277 2ORHBEHET < 7 BERICOOLTR7H, 9 LT & i
8 HOBREDRKICZLORHLThOKICE LTS Pro TH-T, &<t Co XTIIEHbHTL <, Mn
X, Zn RTHDEYLETHS, F/z, His § Mo X, BRERLTOLT N &8 Hic % U>. Phe (3 48
XT3 9 A2, CuXTid 8, 9HIC, Co XTIR7H7FIT, Mn X, Mo X, Zn X, B X
28 HKTICALNS, Lys i3 Cu X, Mn X, Zn K 2REZD7:0OKICEOTIE 8 Hicd 5>, %
72, Ap BLTHOKITEWLTE THICE -2 L b BHIAIDE, IHITIE S > & b4 751>, Val
bBXEREZDICDOKITHNT, Asp LFKTH, 8H, 9L LEZLIKR OMER L, 1%,
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Met ZLThORIZBLT HED SN o7,

ELAY Y oiIcBOTIREEEERET 2 BRADSNEL o7, NO-N Rojih NH-N K XD
WeEET L B RRBATH o, CuKiIZB0»TIE Tyr 2R&Z 00T L /7 BE fHIIMEERO
EImck b, B LML TLR, Tyrid Co X, Mo X, B KICEBWTREDS N iZ o,
F7z, Met bSO o7,

Cu 3 2 EhOEMT 3/ BARY L, 77 7 47 7@ Ser, Thr, Met [ %84 5,197

Mn (3/h3E199) & 5 aH) h T 3 BRAEMMY 5, ¥, Mo RZFEER L2 b= MT Mn
59 % & Glu % dicarboxylic amino acid Mg HOMICAERIN B, 199

Mo &7 3/ BEDBRILOLTRE S DEENH D, LEARIT Mo 2525 LlEMT I/ BET
FOEREARML, Mo OFEDTIC f-Ala 214K T %48 a-Ala (JHHJ 5.7 7 v —3iT Mo %/
592 & Arg, Thr, Met, Leu, Phe 18928, BT 3/ BERY 3.2 7A7 707 7 TiE Arg
Thr, Val, Leu, Ser, Lys, Met [338)13" 5 %5, 202)203) Glu, Asp |33 5.2 MuLber2™) [t X h iF 7 v
7 7 A7 7 OHEHE Glu (3 Mo BMBEIEHTAK &N, a-Ala, Asp, r-7 3/ Bl 234 L L7,
AspNH, 4kl Mo 724 fic, Mo 1REH3 Mo 73 2 Befi%ic A 5 h 2. Glu, GluNH; ©
AREAVTIIU—~, FYLYyVY, b2 FEELBULLIMMULY, Aspa-Ala D FEDTH
HML, AspNH, 2 COMaHONEMAo72E0S, Mo Z by ew 2 ¥29 i 5§ 1 (3 Asp, Glu,
B-Ala, Ser &, F7- 4,83 (ONEHET 3 AT B, M{ESD O Mo RIS S LHEHET 3
J RO GRAERY L, &IT b= 1) (3 GluNH, 28018785,

Zn & 253 DT 3 2 AR L, Zn RZOHEDD O 43 chlorosis 2L, ¥ifiod FEiT
HAT Arg 2850f5 b B &0,

B o 0HC Ca DREDE X E 3 I OEHET 3 / BEa BIZAEd 220 25, BLD b Ca RZ
DEXDHDBOBELS Lo,

4. A =

PLEOEREEODEDL S ITENT L LNTES,

Mo T Cu o RIS EIc P22 K, ERALEChITOE, KIIKISRIC L > &
b1, EIcHMED Cu lZ XKL IETIIEMTH » 72,

Co O ik KL A58, FER S -EEICE < M HITiI I, 474 Co 34EMR S LB T
YTH o 7z EM T O A bEiITi3 Co & icAi#hiE Co & Eas—ic bz, B#ns Co RZAiZE/RT
WA BACH D EDS TEBTELD.

Mn O RENT O LM, HHEELTTHORPTL, LbL, Bk Mo RZEZEFTTLERE
WkHTH5.

Mo (7 itiz KILKEIEIC 2 <, MRS HIETIR Mo &8, TAE Mo dFLbDPPR L b DN H
y, dioPkick > TERBALNS,

Zn O RBKIIKLIIEBICPRE L, kRGBT ORLE0,

Bo iiziiiigic s, (EMEtichicoE, KRBT E,

S, ESIEROBC b A 5 REE LAY Yo RIEET S, WEITBBOLA, %A
WHELTIHHETHA.

XY =77 ADEFICH L, Mo 37T 20%, WET30% #mL, Col3FL TH10%, WET
0% %, %7z, B3N T4 %, WRTI10% 2Lz, Cu, Mn, Zn 3848, URE b1 10% W5
DY ERLUIC.

Euvn )Yy OAEFICIE NH-N 0 Jins NO-N X b jiif ¢ 5. Co, Mo, B (3 30% NADHIE,
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Zn I hEMICTHIETR U, Mn 3h 3 - Tl AR L7,

FYR7 520 Cu FRIEMEUH I, Wik, Co INMBNTERAERDICS B o7z, Mn [3MH
MO A U, Mo i38iind 2 A Shtc, Zn BAES I, I, II & LIZWiKiEd L, B
BOXomicEhrotz,

KEEFY 27520 Cu & Co DFRIAHEDZNE X I BUtiA R L, Mn [ 3KEMEICE L,
Mo & Zn L 3AKEITE h o1,

LAY Y 9T NO-N Xid NH-N RITHAT, BRPROLEET, Z20-0MEER X LTH
%, L ILCod SRS Mo, MBEREEBMULL Y 275 2 Tid Mn OGBMED Lz
B, ZOLBOLITHOMAER L, vy vy TiR Cu &BREMULSH o728, Z07RB0Th
bEEMULTEY, L<icCo & Mo 3xb U3 LML,

FIVAZFATROTHOMBERICK > THHMHEIIEML, Ko, MEAH, HEWEY L,
WEEERY, HIKS 3HBEROBHICK > THINAER L.

EUANY Y Y TROTHOMEBERICK > THHKSIZEMD Ucas, Ka, MEAHE, MG, s
5, AEEFRDIMREROBEICL > THM LK,

HEERIEDOEBTLREL, NREEMT 52, MOOHE, 1 MEEEREOFETEIC
Ko TERBHS.

HWOMBEATRIBZREHOES, MYOmE, 11, SBEESICL->TEREE LS,

MM O3 2 MBEROMBIMEYOEE, MEEHXOBRICE > TERNH .

FYRFFATBOTIR Zn BISHEOT I ) BOGREHML, Mn,Bi36~7 D7 3/ BARm
U, Cu,Mo Bb I it 1 ~3BHZMMUICT £, Fh, CORTRTOT $ ) BEBRARD
.

AART 27 BOH, His it Co 2B & 2D OMBEHICK >, Arg i3 Cu, Mn, Zn iz & 1, Phe
{3Zn, B itk b, Met (& Mn, Zn |z kY, Leu & Ileu {3 Zn ©, Val |3 Mn, Znic X - TR U7z, 75
%, Lys, Thr (3 Zn it X igd L7z,

EUNY Y IBOTIRIEREET L 7 BERIE NO-N KO FH NH-N X X ) DIisok, 20720
T/ BENEO N EE X D £ v, Cucky Pro, Met, Ileu A5, Co it kv Lys, His, Ser, Glu, Pro,
Ala, Val, Tleu 73, B TiZ Lys, Pro, Met 2s#J1 L7z, ZHICK L Mn T3 Arg, Phe, Mo Ti Lys, Arg,
Asp, Thr, Ala, Leu, Tyr 2834 L, 20738 xR Lz,

FYRT5ADHEHT I/ BTEALELORLThOMBEEEICE TS Pro Th » T, Co KT
BEHHTEL, Mn, Zn KT Y H 4>, Phe {3 Cu X1 8 A, 9 Aic, Mn, Mo, Zn, B X Tt 8
H72dicaoh 3, Lys it Co, Mo, BRTiE 8 Hicd#sts, Asp, Val 127, 8 H, 9 A& LEZLIcid
OHYERT. 108, Met 3K InEn o7z,

EUANY Yy TRIFEWEET I 2 BIBED SN o7, NH-N KL, NO-N RDFHSE 7
I/ BAREIRTHS. Cu RILBOTE Tyr R E 20087 3 / BARIZII S 72U 8mL
Tw%. Tyr i3 Co, Mo, BRICBLTIRADOSNE oz, Fi, Met b N H o 72,

HHOT L/ BERIL, MYORME, AHEERY, BRKESIck > THRRERT.

PET O RBIRIEMARLICHR T 2WE Db ONL {, HEEEDHRE T Co DERBDILL.
SURRNICHZESRENORINICERNETEBEERIZ L) 275 208 LY v o i Bobfi % 721348
HERELTFEEBbNS, BRELZOBMICL Y ChEDOHYOAET IR LD, £, HEEEs
BEEDONDD, MBEEEZRMIEDHBRICEEEB T, LTIV BARICHESS. T,
BFHC L > THOHMBHREOGTRICERZ X129, 30bb, SHOME, MREERMCED, BHO
AEREMEZN LSRR AR L, REOMBICT AT S ENNETH S,
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SUMMARY

It is very important to study the behavior of trace elements in soils and plants in relating to
animal nutrition. The authors dealt with some trace elements contents of soils distributing in Chtgoku
district where granite, volcanic ash and alluvial soil were found as three typical soils.

The total Cu content was highest in the alluvial soil and lowest in the volcanic ash soil in which
the content of available Cu was also trace.

The total Co content was more in both the volcanic ash and the granite soil, but less in the alluvial.
And the available Co was found only a trace in the granite soil. Generally, the total Co or the avail-
able Co content was lower in the soils distributing Chtgoku area.

There will be some possibility of the occurrenece of Co defficiency in animals in this district.

The total Mn was found as considerable amounts in the soils, however, the available Mn was rather
lower in all soils.

The total Zn content was more in the volcanic ash soil and less in the granite soil.

The B content was 14.9 to 29.2 ppm as the total and was 0.1 to 0.5 ppm as the available in all soils.

Dallisgrass (Paspalum dilatatum, Poir.) and Russian comfrey (Borraginaceae, Symphytum asperrinum,
Sims.) were cultivated in pots or earthen pipes which were filled with the alluvial or the granite soil
and applied with (NH,), SO, or NaNOj, supper phosphate and K,SO,, 1.2 kg per acre respectively.

Trace elements were applied in the followings, 4 kg of CuSO,, 2 kg of CoCl,, 6 kg of MnCl,, 2 kg
Na;MoO,, 2 kg of ZnCl, and 6 kg of H;BO; per hectare each.

Dallisgrass increased 10 to 20% in its length and 10 to 30% in its weight with Mo, Co and B, but
decreased around 10% in both with Cu, Mn and Zn.

The Russian comfrey was better in growth with (NH,), SO, than NaNOjy, and increased 30% with
Co, Mo and B but decreased with Mn.

There were seasonal fluctiations in the trace elements contents in plants.

Co contents in dallisgrass was fortified about five times with NaNOj; as with (NH,), SO,. The ap-
plication of trace elements increased, of course, their contens in the plants, and it was more remarkable
in the case of Co and Mo.

Organic constituents of plants were also influneced with the application of trace elements.

Among the indispensable amino acids in dallisgrass, His contents were increased with all trace
elements tested except Co, Arg with Cu, Mn and Zn, Phe with Zn and B, Met with Mn and Zn, Leu
and Ileu with Zn, and Val with Mn and Zn. Lys and Thr were decreased with Zn. The content
of basic amino acids in Russian comfrey was much higher in the case of (NH,); SO, than that of
NaNO;, but other amino acids contents were higher with NaNOj than with (NH,), SO,.

The content of Pro was increased with Cu, Co and B. Tleu with Cu and Met with Cu and B,
and Lys with Co and B. However, Arg was decreased with Mn and Mo, Phe with Mn, and Asp,
Thr, Ala, Leu, and Tyr were decreased with Mo.



