|

Ak E R S 28 27 $ 167-173 (1993)

FIVT 7 IV T 7 EF—F %= K75 ZAD AV 7 LRI

FH B-&e

%E] (BRFEAE

The absorption characteristic of calcium by Alfalfa and Orchardgrass

Isamu Harada and Eiji Ochiai

(Rakuno — Gakuen University)
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MCFK) . 52
{LFEEHX (Complete Fertilizer : CF
X) . MEBERTELEEEEX (SO0.%
K)  EERELALFEHK (C1%
X) . EEEX (-NK) | EAVKX (-
KKX) & KO E#BX (Non Fertilizer :
NFRX) o 8MEX %z (2:#) MN#m
Fi33.0 X 3.3m. EEM30cn] 15D B&HE
ElT, ZOEERT vy L& Ui,

A7)V T 707 7 (Medicago
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10a) & —F v — K7 F X (Dactylis
glomerara L.2#%& : 74097 X 2kg
J10a) 2RV, b ERFERE Ui, KR
BIZOWTiE, Table 10 &5 ICEHER
750 ~1000. YV ERIL 730 ~1280. A7 Uiz
B TIE 750 ~2400. AKIZ1200~6000.
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Table 1. Amounts of fertilizer used

Nitrogen Phosphate Potassium Calcium Magnesium Trace Manure
N) (POs) (K.0) (Ca0) (MgO) elements
Urea . |Super — Potassium Magnesium
Ammonium phosphate sulfate Calcium carbonete Cattle
sulfate Ammonjum Potassium carbonate Magnesium FTE feces
Ammonium phosphate chloride sulfate e
chloride Magnesium
chloride
750-1000kg/ha | 730-1280kg/ha | 750-2400ka/ha | 1200-6000kg/ha 640kg/ha 40kg/ha 150t/h
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Table 2. Chemieal characteristies of soil used. (Diluvial soil)

Available Exchangeable Bases Trace elements ppm | Fluo-

pH EC T-N .
o, | KO [ Na0 [ ca0 [ Mg0 | zn [ wn [ u |rinev
Horizon HO KC1 |{uS/cm| % mgs/oliOlOg mg/100g soil ppm ppm

1st(0-20cm) 5.95| 4.98 88| 0.35 0.7 5.5| 5.5( 192.0| 17.2{ 3.0 22.2 0.7 6.8
2nd (20-40cm) 5.65| 4.40 68| 0.22 0.7 2.5 9.5 106.5 2.0 1.4 7.1 0.4 6.0
3rd(40-60cm) 5.43| 3.95 53| 0.07 0.7 6.5| 13.8( 150.0| 30.5| 5.2 6.7 1.2 5.0
4th(60-80cm) 5.78 | 4.08 59| 0.05 0.7 3.5| 17.5( 184.5| 58.9| 6.2 16.0 1.7 4.7
5th(80-100cm) 6.44| 4.40 55| 0.04 1.5 5.0 22.5] 205.5| 71.1 6.8| 18.9 1.9 4.0

Tabl e 3. Chemieal characteristies of soil used. (Volcanic soil)

: Exchangeable Bases * | Trace elements ppm |Fluo-
pH Be | Ty | Averiebl rine
1 K0 | Na.0 l Ca0 l Mg0 Zn | Mn | Cu F
. uS/ mg/100g .
Horizon H.0 KC1 on % s0il mg/100g soil ppm ppm

Ist( 0- 43cm) 6.26 | 5.46 74| 0.12 18.6 4.0f 3.0 60.9; 6.0 2.9| 23.9| 40| 3.9
2nd( 43- 80cm) 6.47| 6.03 56| 0.03 2.4 2.6 2.0 15.4| 3.5 09| 53| 651 2.5
3rd( 80-100cm) 6.19 | 5.40 128 0.25 0.1{ 13.3| 6.5 175.3| 9.5] 4.3| 8.9 2.6 1.6
4th (100-120cm) 6.23| 5.70 74) 0.03 0.7 2.4 2.0 17.5( 10| 0.9 6.6 1.7 12

Tabl e 4. Chemieal characteristies of soil used. (Peat soil)

lAvailable Exchangeable Bases Trace elements ppm | F]yo-
pH EC T-N P ine F

0 | %0 [ Na0 | ca0 | Mg0 | zn [ wn | cu |[rine

Horizon HO KCl1 |uS/cm| % mgs/oliOIOg mg/100g soil ppm ppm
1st (0-20cm) 3.8 2.9| 393 1.90 2.0 13.7| 23.3 5L1( 80| 84| 9.4 05 -

2nd (20-40cm) 447 3.5| 369| 2.07 0.5 9.0 22.0 179.2| 18.0| 8.4| 18.4| 0.3 -
3rd (40-60cm) 4.47| 3.8| 418]| 1.62 0.7 '71.9] 19.0 180.6| 51.0| 7.5| 25.0| 0.4 -
4th (60-80cm) 4.60( 3.7 409 1.70 0.3 11.4| 18.3 135.3| 81.0| 8.8 25.0| 0.8 -
5th (80-100cm) 460 3.7 489 170 0.4 19.2| 32.5 173.6| 87.0| 8.4} 25.0( 0.9 -

AR IEOEHIZ. Table2~50 LLEIBEBRITEIBD TR B - T
LBV ThHD, BEMEMIECR. VY 3, FIE 20 TREI~4BTIEL N ST
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Table 5. Chemieal characteristies of soil used. (Alluvial soil)
ol B N Available ‘Exchangeable Bases Trace elements ppm Fluorine
PO | k0 [ Na0 | ca0 [Mg0 [ 20 [ o [ cu
Horizon H0 KCl | uS/cm| % mgs/oliOIO g mg/100g soil ppm ppm

Ist( 0- 30cm) 6.38| 5.09 57| 0.23 7.3 9.9 6.4 296.61 60.1 5.8| 25.4 4.0| 10.9
2nd ( 30- 50cm) 6.82| 5.09 45( 0.14 2.9 6.4 7.7 311.41 94.8 53| 21.5 4.5 4.4
3rd( 50- 75cm) 6.44| 4.91 52| 0.08 4.7 4.8 7.9 196.8| 106.2] 3.8| 19.8| - 4.8 2.7
4th( 75-100cm) 6.53( 4.88 471 0.13 2.2 6.4 8.0 216.2| 170.3] 4.4 21.9 5.7 3.5
5th(100-120cm) 6.58| 4.84 56| 0.11 2.4 6.2 9.5 196.6| 183.9] 3.9( 18.6 5.8 3.5
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Table 6. Dry mafter yield of forages.

ITH ol REBXFICHIHEMCFRX
DR LBELLTINVT 7 V7 7 TEHIT. 8.
A—F+— K75 2T46.9t /ha/5ET
Hote, FRRIERINFRTT V7 77T
FICBOTEHLE. 3. A—F+— K52
M12.5t /ha/ 54T, MCFR% 100 &
LB E& TN T 7 V7 7 DM3E RIS,
F—F = KIS ANUEUERD, K&
REEIFD SN,

TEBHEICA LGS ENED
B TN T77 N7 7383, A—F+—F
75 AT46.6t /ha/ SETH -1, T
BRIE3. JRBREET20.1. 26.6ha 54
Tdh -1

(t/ha/5 years)

Diluvial Voleanic s Peat soil Alluvial s Average Rate by tr
Treatment of fertilizer soil oil 0il eatment of

Al Or Al Or Al Or Al Or Al Or Al Or
?22$§?i22g conplete 39.1| 54.5| 34.1| 40.4| 34.5| 45.0| 43.3| 47.3| 37.8| 46.9| 100| 100
Comlete fertilizer 40.9| 51.8| 29.1] 36.8| 29.1| 39.4| 40.6| 43.7| 35.6| 42.9 94 92
Sulfur 35.6| 52.1| 32.4| 37.8| 28.5| 34.4| 36.9| 43.5| 34.7| 44.2 92 94
Chlirine 37.7| 50.5| 30.9| 33.3| 29.0| 35.7| 24.5| 37.2{ 32.5| 39.2 79 84
Non nitrogen 37.8| 35.1| 30.8| 14.5| 27.1| 25.3| 35.2| 17.9| 32.7| 23.2 87 50
Non phosphate 36.2| 49.5| 27.6| 33.0| 4.8 9.5| 30.3| 20.5| 25.1| 28.1 66 60
Non potassium 37.9| 44.6| 27.0| 21.8| 7.7| 14.2| 26.1| 22.1| 24.3| 25.7 64 55
Non fertilizer 38.3| 34.7| 13.4| 18.8 0 0| 13.7| 13:2| 16.3| 12.5 43 27
Average 38.3| 46.6| 28.5| 29.6| 20.1| 26.6| 31.3] 30.7| 39.9| 33.8 79 70
Rate by soil 100 100 74 63 52 57 81 65 78 72

Al : sefalfa or : Orchardgrass
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Table 7. Calcium concentration forages grown

on different soils. (%) n=112

Diluvial Volcanic Peat Aliuvial
soil soil soil soil
2.00 1.89 1.66 2.1

Alfalfa +0.63 £0,40 +0.37 +1.08
0.48 0.48 0. 44 0.57

Orchaedgras 4 1g +0.20 +0. 13 +0.48

0.06%TTNT7 77 7 RAIE-PRRU
NFRX T - 70

W TN F KOG HEMEN 72 C a
OB T HDLEHAMNE Ih TR
W, ORI L VKT LIEbDEER
S5hce

5) b HL b KIC & 2HEMAR ALY T L

(Ca) BB®R

Table 9. Calcium concentration in different

cutting forages.(ppm)

HEREME . MRl IR, R TR
BLUMBHEEB LTI 2 VT >
DANY T LEERIETable TO LS T
Hoto THBFEH2 000 1.89. 1. 66,
W2 12% T M SO LB TRERER
Shiidhote A—F +— K75 0.
48, 0.48. 0. 44 X T*0.57%TT NV T 7V T
FRABERZIR LD -1

4) MEIRMEX R & 2R ORIV T
4 (Ca) BHFE

1st cutting | 2nd cutting | 3rd cutting

Orchaedgrassy 0.46+0.40

plants plants plants
n=155 n=155 n=124
Alfalfa 2.05+0.92 1.74+0.52 1.95+0. 45

0.50+0. 20 0.51+0.14

TIVI 7NV T st —F+—KI53RD
XD B BEARIC a 413 Table 9@
&I THote TIVT 77 7 DHEREH
CadBEHEIZ1HBET205+0.92, 2HH
T1.74%0.32. 3FETL.95%0.45TH —
F ¥ — K75 2TI20. 46 0. 40, 0.50=£0.
202 LT0.51£0. 4% TH 7o THED
RSN SHHEL NOROEIC L 52

Table 8. Calcium concentration in : prants grown with different fertilization (%)

Manure | Complete | Sulfur Chlorine Non Non Non Non
and 1253 nitrog phosph | phosphate| fertil
complete | fertilizel n=53 en ate ium izer Average
fer n=53 n=53 n=53 n=42 S.D.
tilizer n=53
n=53
Alfalfa 1.80 1.83 1.84 1.87 1.84 1.81 - 2.28 1.51 1.85
+0.72 +0.74 +0. 77 +0. 63 +0.70 +0. 43 +0.62 +1.04 +0.20
0.51 0.49 0.51 0. 46 0. 46 0.45 0.56 0.35 0.47
Orchaedgrass +£0.35 | +0.27 | +0.37 | +0.28 | +0.17 | +0.23 | +0.25 | +0.26 | +0.06

HEMEOHEIZ LTV TI 7 VT 75
FUOF—F+—FIr520CagdEER
Table 8D &I Thotco TIVT 7IVT
70C aZHRDOFEHIF].856+0.20% T
NFRA1BURNVTEHEREIZIKLLSI%T
Hbo, A—F ¥ — KI5 ZADFHIF0.4Tx
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Table 10. Interspecific different calcium
absorption by plants.(%)

Alfalfa Orchardgrass
n=434 n=433
Average 1.91%0.69 0.49+0. 28

1.91£0.69% TH —F + — K75 X Ti30. 49
0.28%8 THOHONMZTN T 7T 7DCagy
BEIG, FA—F+v— IS5 208 L% 41
THo1,

Table 11. Contents of Exchangeable Ca
(Ca0) on Different Fertillzers and

Plots Diluvual Volcanic Alluvial Peat Soil
Manure and 157£19  68x9 256 +13 123+59
Complete (75) (43) (92) (11)
Barnyard 23066 175%18 277x23 1009+210
Fertilizer (112) (110) (100) (87
Complerte 209+35 159*14 278+14 1159+143
Fertilizer (100) (100) (100) (100
So 16748 143£49 242+30 945317
Fertilizer (80) (90) (87) (82)

Cl © 136+53 167+36 244+40 1031276
Fertiltzer (65) (105) (88) (89)

*Cao mg/100g dry soll,"( )number is ratio as 100 for
fertillzers value.

7) BitEAL YL (Ca) B8R
4FEFOMM I EOBEREC a FRIT
Table 11O&ITHotc, WETETHE
IBANFRTH 206ng THH. MCFRT
227TTng TH oo FLBEHEBLETR
157mg &230mg TH o 7o UM LIEHA S KL
HHEPRKRTETIHEL . EEX T68ng.
123mg E4ED - 72 A%, MC F X2 175mg,
1009mg & 75 » TWioo ElTh S DfE% R
TR &, RHHBTRCFX 100U

. Sci. 27 : 167-173(1993)
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Table 12. Calcium content in soil by fertilizer treatment. (%)

Non- Manure Complate Non- Non- Non- \
fertilizer complate fertilizer nitrogen phosphate potassium Su=14f61r Chlzirome Avgr;age
=40 =40 =40 =40 =40 =40 -
3912+
147.1 461.1 447.1 442.3 470. 2 450. 1 405.1 368.0 82, 6

TMCFRIx 112, SO, %X &EC1EKRIZZH

Zh80. 65EIKT LT LTz, Z DfmAEf

EZONBN, TIVT 77 7 MEBOHF &
LT THEREHEY TH S I EEEETIRE
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