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ABSTRACT

Hawkeye(I'e-chlorosis resistant) and PI 51619-5-1(Fe-chlorosis senaitive) soybeans
were grown with and without DTPA (diethylene triamine pentaacetic acid) in Yolo
loam soil. The major purpose of the study was to compare leaf-stem distribution
of microelements for different treatments which increase concentrations of micro-
elements in plants to evaluate the role- of the chelating agent +in increasing
translocation of the microelements.

Plant responses and yields were recorded and Fe, Mn, Zn, Cu, Al Co, N, Sn,
Pb and Mo contents of leaves and stems were determined by emission spectrography.

Sulfur(soil pHY) increased leaf concentrations of Mn, Zn, Cu, CO, Ni, 5n and
Pb.

DTPA, particularly at 50ppm in soil, increased leaf comcentrations of Fe, Mn,
Zn, Cu, CO, Ni and Mo. It increased Ti in leaves {or the PI 54619-5-1 soybeans
only. DTPA increased the ratios of the concentration in leaves to that in stems for
Fe, Zn, Cu, Al, Ti, CO, Ni and Mo.

Sulfur which increased the microelement concentration in both leaves and stems
did not have this effect.

DTPA increased the ratio at soil pH 6 and 8.5 “in leaves to that in stems of the
bush bean plants for Fe, Zn, Cu, Ni, but to a lesser extent in bush beans than
in soybeans. PI 54619-5-1 soybeans tended to contain less of most of _the metals

than did Hawkeye soybeans.
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Table 1. Yields and microelement contents of Hawkeye and PI 54619-5-1 soyhean leaves from
plants grown in nonacidified and acidified Yolo loam soil with and without DTPA

%= 1914 50%S BEEC EER mel 4dq9e
T

Soil Soil Leaf Leaf . Fe Mn Zn .Cu Al. Ti CO Ni Sn Pb Mo

treat pH | vield . color or. . ppm of dry weight _ .
ment me/plant condition

Hawkeye sdybeans

Control 6.0 * 463  Green 62 91 54 "7.4 5 38 L3 13 0.8 25 '16.9
5%S 4.3 122 Edge - 74 669 97 159 29 4.2 61 7.8 L9 56 3.9
leaf burn, : . . . . R
Jp 6.0 447 Green 81 81 5 83 4 L1 21 99 07 23 74
PP 6.5 867 - Greem 228 254 131 39.0 6 26 &6 189 1.0 2.9 389
PT 54619-5—1 Soybeans
Control 6.0 510  Green =1 o4 .46 4.7 6 .26 0.7.. 2.2 .0.7 2.0 1l0.6
5%S 43 18 Necrotic 53 656 74 1.3 8 L4 59 7.9 L4 3.0 47

PO 6.0 530 .
S0P 65 40 Geeen 159 202 3 252 4 2 62 122 L3 32 BT
DS .05 85 16 40 19 3.0 27 23 07 18 .05 L4 6.0

Lbs.of 2, . . 21 53 25 40 36 30 0.9 24 .08 L9 80

Green 60 . 57 _ 23 . 6.3 4 37.1 2.4 . 94. 0.7 2.2. 7.7
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Tahble 2. Ratio of metal concentrations in leaves to those in stems for the treatments in Table j.
Soil Fe Mn Zn Cu Al Ti Co Ni Sn Ph Mo
treatment

Hawkeye soybeans
Control T 2.9 7.1 21 L6 0.9 0.9 1.2 2.6 1.4 1.4 1.1
5%S 1.3 2.2 0.6 1.8 0.6 0.4 1.6 L4 15 L2 1.0
sppm DTPA 49 60 18 L9 22 L0 22 61 " L0 L4 L5
50ppm DTPA “10.1 5.7 3.2 51 25 40 52 121 15 1.9 2.7
FI 54619-~5—1 soyheans
Control 3:7 5.4 1.2 2.0 2.9 2.2 1.1 3.2 1.5 1.4 0.8
5%S 2.1 3.2 0.9 L5 1.1 0.7 1.8 2.1 2.4 2.4 1.0
spp DPTPA 6.0 5.8 1.6 2.5 2.4 2.4 1.4 5.6 1.0 I.o 0.6
5oppm DTPA 2.1 6.4 4.1 7.5 2.5 2.1 2.8 7-4 1.8 1.3 1.2
L8D. 05 15 1.2 L.0 1.4 1.2 0.8 1.6 1.3 0.6 0.5 0.4
15D 0.1 40 1.5 1.3 1.9 ns 1.1 2.1 1.7 0.8 0.8 0.6

Yable 3..Effect of soil application of MgCO,(pH8.5) and DTPA on elemental concentrations in bush
bean leaves and stems of plants grown in plants grown in Yolo loam soil(pH6) (dry weight hasis)

Soil Yield Fe Zn Mn Cu Ni P Mo
treatment thg/plant ppm of dry weight

Leaves
Control 620 101 1.3 105 11.2 2.1 6.8 2.4
DTPA 628 200 23.4 326 43.0 17.9 6.8 3.0
2%MgCO, 499 45 20.4 110 1.4 1.6 34.9 6.9
2% MgCO,+DTPA 429 62 4.6 340 37.7 14.0 39.8 6.5
1SD .05 102 20 7.4 140 12.1 8.4 8.4 2.9
LsD .01 132 27 10. 4 197 16.9 12.0 11.8 3.8

Stems l
Control 192 28 11.4 22 3.5 0.8 3.2 9.8
DTPA 223 36 18.9 61 9.7 2.8 3.0 13.3
2% MgCO, 207 14 231 4 19 10 142 41.6

2% MgCO,--DTPA 223 15 25.5 45 7.0 0.8 12.8 30.8

LSD .05 ns 7 6.1 24 1.4 1.0 5.2 6.3
LSD .ot ns 10 8.5 35 2.0 1.4 7.3 8.8
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Table 4. Ratio of yield and metal concentratlons in leaves to those in stems for the treatments in

Table 3.
Soil Yield Fe Zn Mn Cu Ni Pb Mo
Areatment mg/plant ppm of dry weight
Conitol 3.22 3. 61 0.99 4.78 3. 20 2.63 2.12 0.24
DTPA 2.82 5. 56- 1.23 5.34 4.43 6.39 2.27 0.23
29% MeCO, 2.41 3.21 0.88 7.86 2.33 1.60 2.46 0.17
29% MgCO,+DTPA. 1.93 4.13 1.83 7.55 5.39 17.50 3.11° 0.21
LSD .05 ns 0.90 0.42 2.78 0.93 1.24 ns n s
LsD .ol ns 1.29 0.55 ns 1.23 1.63 n s ns
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