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plant & soil — water relationship




" A
LSy S O alaly b clod Condl
o oolaiw! JJlS 9 cwwlio 91&5.3.»5 —‘/
o3 bunn 5 559057 30 T puilasl 1Y
0di) Wlsgago plw g (LS )0 Of (S jgle jud u*“-"/
ool aliy (555 gl lo g & iy 31 i 3y Comnar Gial531Y
Sy dxol> o0
G9biS g olS S Ol i yin (S olul S (4933159, ..s-i‘i»-e's‘/
O G yae oty ial53l g ST 31 iy oozl a4 545V
‘55,3&';:.5,:( ceen 9 )g.w)wl.mb ‘sl.i'o QT )‘| ool & )L..:‘/
|

Ay 595 2 45 (L3 g 4348 (ol Sl carilow) S (K 5ud H3iSB ez
e LT o yioge o (Shaw, 1952; Kirkham,1973) cuwl 50 oS
3905 33 Ly ylows g Olpia NF/F ST (G0L 5 oy FolA BWI el Siuns
. (Boyer, 1982)55,5 0 155 yol suzxio &YU! 30 &Y guazxo 31 s yo V/Y

4! ol 3 s Lol 9590 (512 (3957 wblyS g (LS winjle Lo
axdllao woo3LS Cﬁ'ﬁu'.’ Sl oLS 0y cusss asmela,,;u)s.:fl.é Oy, yoge0 9]
'f°'-’~)9lﬁ'? p-b')é ') M) Jl’ )QW‘SL:\.& UWOLJSJB sb.”" 4.b.3|)




Click on Com
' Share to creat

and send PDF

BILLIONS OF PEOPLE
w

% 51416 820

CENTURIES

FIG. 1.1 The human population growth curve. (Drawn by author from data found in litera-
ture.)
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1. Two square yards is 3 feet by 6 feet or 91 cm by 183 cm. 4
91 cm x 183 cm = /6,653 cm?2 or;, rounding, 16,700 cm?2.
2. The solar constant is 2.00 cal cm—2 min—1

3.16,700 cm2 x 2.00 cal cm—2 min—1 = 33,400 cal min—1.

4. 33,400 cal min—1 %X 60 min h—1 x 12 h d—1 = 24,048,000 cal d—1, or,
rounding, 24,000,000 cal d—1

There 1s 6% conversion of absorbed solar energy into chemical energy
in plants (Kok, 1967).

24,000,000 cal d—1 x 0.06 = 1,440,000 cal d—1

The food “calories” we see listed in calorie charts are in kilocalories. So,
dividing 1,440,000 cal d—1 by 1,000, we get 1,440 kcal d—1, which is not
very much.

The following list gives examples of calories consumed per
day in different countries (Peck, 2003):

Location Kilocalories d—1
USA, France >3,500
Argentina 3,000-3,500
Morocco 2,500-2,999
India 2,000-2,499

Tanzania <2,000
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when m time intervals each of 20 min have passed, at the time

t =20m min, there are  ym _ ym0
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FIG. 1.2 Five phases in the sigmoid growth curve. (From Mitchell R.L., 1970, p. 95.
Reprinted by permission of Roger L. Mitchell.)
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where
W, = the final weight
W, = the initial weight
r = the rate of interest
t = time
e = the base of natural logarithms (2.718 . . .).
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where
w = weight of the plant at time #

w, = weight of the plant at an arbitrary time ¢,
r = relative growth rate
e = base of natural logarithms (2.718 . . .).
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Taking the natural logarithm of each side, we get

ll'l 1) = In 1(_;0 + lll E?‘[I—IO}
In w, + [a»‘(r—}ro»}l x 1]
In w, + r(t-to).

Converting to common logarithms by dividing each term by 2.303, we get

log w = log w, + [r(t-to)]/ 2.303.

y = log w

< = e i ) = a + bx.,
a=logw, D P = :
b=#2,303

x = t—to.
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Covalent Bond

Covalent Bond

Bohr Model of H,O "
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FIG. 3.2 Diagram showing approximately how water molecules are bound together in a lat-
tice structure in ice by hydrogen bonds. The dark spheres are oxygen atoms, and the light
spheres are hydrogen atoms. (From Water Relations of Plants by Kramer P.J., p. 10, ©1983,
Academic Press, New York. Reprinted by permission of Academic Press.)

24




GRS b 31 L g adl g0 1510 1) (pguadin (339 0 yint) px (o8 SlSiibe 4z y0 B o O
b algl g wilo (o0 59l T (59, & 132 45 W (o0 Tud sl Cordy nl Wb (oo (IF! o p2> Lo

W) o0 fu ol AT 2Bg0 Wigh o0 oS )

T T T T T T
L 1.090} * VOLUME OF ICE ~
=
3 1.080} .
D o d
w 1.002F .
=
I‘E 1.001
d - VOLUME OF WATER
o ;
1.000} :
| L 1 L L 1 '
—4 0o +4 8 12 16 20
TEMPERATURE (°C) 25
" JE
Temperature Density
(TC) (= crm )
— 1 O 99704
—5 D. 9991 8
O D 9998 T
A e | _ (OO
5 D 9909090
1O D. 990977 3
15 D 99097 3
20 D. 998> 3
> 5 O 99708
30 L L o %
325 .99
=N D 993225
4 5 D 99024
50 O 98807

26




"
sl 9 09 o0 Juog (JUgS1350 & yg0 4) 100 Josho sl & oF JoSlo 52 & 50

BB o w38l 1y x> 45 88,5 o o el J510 jo oo ya Sl

Sl oy sloyS

eSS sles Rl slp p3¥ Gl canl oyl 019 lo S
(1Cal °C 1 g1) 51,5 ilw 4z yo S o3Il a3 oolo S

paigel 3l yé 4 oud AU olgo m jo 1) 0509 loyS (0 YL &
el ST 51 ity (T 0509 slo)S a5 00 1) 2bo

Slod gp slos wyuds lilwgs 4o 45 33,5 o Eel Ol Camoguas oy
il 2ol (S0 5ele 78 (lod 00guo 0 obF 0391 9 S gy

SrSeler (o) g slos 3L Sl 51 OF o519 GlosS (39 YU
21y ediyes slayT Bl g lwgildl 53 OF pulic w5 o
@y ol glaiaMo BB slod yuui e 9 00,5 LA 39y Job
UT é.‘aw 9 o)l..»‘ S99 UT as olo o; S99y J° M‘é;“s.o 5 M'
Jusiid (O o5 loyS ey S9) il o039 loyS b oo oo

WS s 4 000 U as 50 1Y 5l wilgd oo (2 lod o S Sl oul

28




"
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