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Effects of S'ulphur Deficiency oﬁ the Grdwth and
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Boy bean plants were grown in washed guaitz sang in the Ereenhouse in
the springs of 1533 ang 1532, Halr ' ] i
nutrient solution ang half a solution iy which magnesigm chlovide was ugh:
stituted for magnesium sulphate. In order ig Lkeep the blants From blooming
before markeq symptoms of sulphur deficiency developed, the natural doy-
- length was increased tp about 16 honrs by the use of electrie lights, S
‘The main sympioms of sulphur.-deﬂciency in the 80¥ bean were; the
Yellow-gheen color of the. leai.ves, the smaller leaven, ang the thinner stemg, .
The tops were stunted more than the roots. The npper leaves became yelow
first, Thege s¥mptomsa gye stmilar to those of the defleiency of other eje-
menis, for exampie, nitrogen, phosphorus, and caleium, This ig perhaps to
be eXpected, especially ag regards the effect on color, sinee the deficiency of
sulphur anag the abgve elements except nitrogen causes 5 lamy reducaze cop-
tent of the bplanis, and 80 nitrates cannot be used, although thay ara Dresant
in the nutrient solution. TUndep these condjtiong the plant jg naturally
chlm-ut_Ic, sinee Ritrogen ig neéessary for- the gynthesis of chlorophyll. Also,
SuIphur may have an effect on the color of the Dant due to the tact that it

chlorophyll itsell. Tt needs to pa kept In mind ton that ealeinm interferag
With the absorption of hilraies, The stems of {he minug-sulphur plants
elongateq remarkably and wepe almost ag {all g the stems of the plus- -
sulphur- plants, The majn effocts of suiphur deﬁciency on the chemicaj com-
© position of the plant weprn that carboh-ydrates, nitrates, and goluble organie
nitrogen accumunlated in the minug-sulphur Mants, However, thig Wag not
“true of all forms of carbohydrates, Starch wag hizher in the sunlphur
deficient Dlants, but the Plus-sulphus plants had 5 higher content of sugar,
Carbohydrates and nitrates ng doubt, accumulated in. the minus-sulphm'
plants, becange the synthesis of amine acids ang other organig nitrogencus
material wag restricted by the low reducaze tontent of the plants. 'The
higher Dercentage of the soluhle organic nitrogenong material in the sulphur-
defieient blants was probably dus mainiy to broteolysis, the Lydrolysis nf the
broteins, Ag g rule, in g plant which i pborly vegeiative becaugs of ihe
defleiency of a1 essentiai element, the broieing are nopt broken down unless
the plant ig put in continuoys darkness, The minus-sulphur plants werg ahle
to carvy on this brocess in the light, anad it wag their ability +g do this ihgt
accounts for the stem elongation of these Dplants, which WS mentioned above,
Summarizing, the main gynipioms of stilphur deflciency i the oy bean
.are: the yellow-green eplop of the leaves, the smaller leaflets, ‘ang the
thinner siemsg, The tops are stunted more ‘than the rootg - The upper leaves
become Yellow firgt, These S¥mpioms are Drobably due both 1o the lack of
. sulphur and tq boor nitrate assimilation, Wwhieh resulty from the low reducazse
tontent of the minug-sulphur plants, Because or pPoor nitrate assimila.tion,_
gtarch gng niirateg pile up in the squhm-'—deﬂcient plants and the accy-
mulation of stakch ig corrvelated with harder stems, The minus-sulphar
blants gre high in the soltible formg or OrZanie nitrpgen. This is due niainly
to proteolysig and iz Important in the stem elongation of these plants,
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