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Ca101um-phosphorus Belatlonship

oo din Gann1ng Peas

In a series of experlments conducted three years ago,
the Writer (15) found that plants -grown in a nutrlent solutlon
high 1nvphosphorus showed the same external symptoms as those
;shown by plants grown in calciumkdefioient solutlons. This
yled,the writer to ponder on the'relatlonshlp~of'calcium to
phosphorus under the usual condltlons of growth and to decide
to study the relationshlp ex1sting between calcium and
kphosphorus in the plants and the calelum and phosphorus in-
~the 30113 grow1ng them.

l Slnce cannlng peas are an important crop in Brltlsh
Columbla, it was decided to,use'thls crop for the study of

the calcium-phosphorus relationship..

Rev1ew of therature

A description of- calcium deflclent pea plants wWes
’given by Day (6) who descrlbed them as belng shorter ‘than
normal Wlth the lower leaves chlorotlc and the youngest leaves
curled and tough. She does not‘mentlon the effect upon the
seeds. ‘Sayer andeebel (14) found that the cells in calclum
defielent plants were phy81olog1oally older than those not S0
def101ent. This they 1nterpreted as an 1ndicatlon of dlsturbed

- metabolism, Low potass1um, they stated causedf31milar

physiological aging. fThey also found a calcium=-potassium
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ratio lnfthe pea seeds; The calcium decreased’as the pot-
a551um Lnereased and made the peas more tender. Musbach and "
.Sell (ll) reported a s1m11ar finding and attrlbuted the tender~ -
‘ness %o a-reduotion of caleium in the seed,coatf.e~street (17)
observed that the absorptlon of calcium and t0 a large ex tent'
: that of magnesium bore a re01procal relatlon to that of potash.
| Morgan (10) reported~a relationshlp between the quantities of
potassium and magnes1um present and ‘the amounts of calcium ‘
taken up by tne plants. ’ ’ ,

nghtingale, Addams Bobblns and Schemerhorn (18)'found

that bomato plants grown in calcium deficient solutlons were

unable to assimilate nltrogen as: nltrate and such plants
accumulated carbohydrate as a result. If the plants were
~placed dn_darknessetheyfwerekable,to assimilate the nitrates,
Hébbard'skwerkf(B),on'peas showed that an. aceumnlation of
tnltrogen in plants grown in short light cond1t10ns was prop-
a'ortlonem to the amount of calecium present. On the other nand
kstreet (17) hasfstatedkthat‘peaskgnownkin short light periods
showed a'hlgh pereentage of nitrogen;and eoncludes that the
only factor,which inﬁluenced the\nitrbgenfeontent was the

~ amount of.light. Paiker and Truog (13) in their'work on fodder
plants found that grasses, which are tolerant to acid soils,
had a low calcium-nltrogen ratlo and that legumes and other )
plants which are sensitive to acidssolils have & high ca101um—’
‘nitrogen\ratio. This led them to~oonclude that ealcium,entered

into the composition of prOteins as a plant food element.
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Proteln metabolism, they stated, probably produces many aolds
kand consequently the calolum.ls needed to remove the acids
fromkthe‘oell,sap, Boswell and Jodidi (5),found that
"phosphorus,and potaseium“fertilizers’increaSe~the protein
cohtent of:peas end,therefore‘advanoedrmaturity. k
" Fonderk(V) con51stently found greater amounts of
‘ caloium,than of magnesium ‘in- peas and that: the gr0W1ng pea
~ plants greatly reduced the amounts of calcium and magnesium
in the soil. |
Mnsbach and 5e11 (ll) observed that all fertlllzersh‘

‘ reduced oalcium and 1nereased phosphorus 1n the seed coats.f
':Parker and Truog (15) found that phosphorus @id not bear so
_great a relation to nitrogen as does calcium.

; Boswell has done much work on- the comp081tion of
rpeas from-the standpoint of carbohyarate content and quality.
' In one paperf(a) he roported that in the riuening of peas there

was a rapid decrease in sucrose with an inerease in starch and

' a,SIQW‘decrease inrtotal nitrogen.‘ He concluded that a low
_sugar and a‘highrstaroh oonten# were oharacterisriouof poor
quality inooeas. fin two later pépers (3),~(4)“he reported -
that high temperature;had an effeot‘on~bofh-yield and quality
\of peas by reducingithe period for growth and by;increasing
the'foﬁmamibﬁ‘of starch. Bisson and Jones (1) worked on this
kproblem and found that the. seeds galned in Weight up to the
rthlrty-second_day;of development. - After this period the

peas lost weight because the water loss was greater than the
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gain:iﬁ Sugars.’ They found thatssucrose_reashedka meax imum
absut the thirty-second day (about“harvestiné time) and then
fell of% rapidly; ‘Ths‘peas\gained in_protein,,stafdh andlaSh.’

throughout the whole growing seasomn.

Materisls and Wethods

In order tO»thain results~that could,bs compared,
1t was nesessaﬁyito use,ths same variety of peas and to pick
fheh at the«sams stage'of maturity¢ “Lhe bulk of the pea
cannlng crop in Brltlsh Columbia is composed of four or fivek
avarieties with;such char@pterlsﬁics that they-come into
meturity at diff‘efent times. The use of the different
Varistiss andﬁthe praotice'of'sOﬁing,the samé'variety on
,jdifferent dates,'ﬁsually'one to two.weeks:apart, results in a
succession of fields maturing. It was found that peas of
’the variety Perfectlion were used exten31vely in this province
and that in the areas. to be: studled there would be peas of
'this varlety maturlng at the ‘Same time. | ‘
on August 2, 1937, samplesnof peas and soil were taken"
kfrom,farmsvlocatéd in7the lower Fraser Valley area of Britlsh ’
Columbia. The farms from.whlch samples were obtalned ‘were
ﬁlocated near Matsqui and on Harnston lsland whlch is in the
B Fraser River down stream from.Matsqul. ’
| | On August 5y 1957, samples were taken from farms
situated on Sea Island Lulu Island and Westham Islands. 1hese

Islands are included in the broad term "Delta areat.
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:‘Gutting of the peaskin each fieldkhad‘just commenced
on the day ‘the samples Werektaken.." |
In sampllng,kthe sample of soll was taken first and
’then the sample of Peas. A two 1nch auger was used to
obtaln the 5011 to a depth of eighteen inches. This depth
Was chosen as Weaver and. Bruner (18) show - that the pea plant'
'l>has the greatest proportion of feedlng roots Withln this
| depth. Immedlately after sampling the soil the pOdS‘Of the
eplants nearest the hole Were pioked. Since it Was 1mpos31ble
to Weigh the peas With any aecuracy in the fleld the peas
were left in the pods while transportlng them to the leboratory,
'lThuslloss of Water from the peas before welghing was prevented.
Each sample was placed in a olean paper bag clearly marked
,Wlth the field and sample number. “
| The samples were taken to the plant nutritlen lab-

oratory of the Unlver51ty of ﬁritlsh Columbla where “the

\panaly51s of them was made during the 1937 - 38 se381on. Upon

‘arrlval at the laboratory the peas were shelled weighéd and
~placed in an oven at 65 - 709 ¢. and drled to constant weight.,
_When dry; the peas were ground up,finely:and sealed in glass
jers. ‘the soil samples'were air dried and stored carefully
k,unt11 a‘convenient‘time for testing them. The methods of
Spurway (16) were ‘followed Wlth one change. It Was the use

© of an extracting llquld made by dissolving lOO grams of sodium
acetate in 500 c.c. of distilled water with 200 c.c. of

glecial acetic acid added and the whole made up to a litre.
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S0il reaction was determined with the La Motte DH tester. f
’Akmechanfcal analysis was made by thoroughly mixing 2.5 grams
of soil with~lOfc¢o. of water in a l5‘c.c. graduated centrifuge
itube and centrlfuging for five minutes at 2750 T, p.m.f the

volume of each fraction was measured and the percent composi-

,V'tlon of the soil calculated from the measurements.

Upon the drled and pulverlzed pea material analysés-
were made for redu01ng sugars, total sugars, starch, proteln,
phosphorus, potassium, calcium and magnesium. The methods
’used are described in- the following paragraphs.

Carbohydrates

‘Two ‘grams of tne5dry, grdund“plant‘material Were
plaeed in a folded filter paper in a small Soxhlet extraction
apparatus, 00 c.c.’of alcohol of 90% strength were placed
in the flask and the~extraction process'oarried on for four

hours. The alcohol extract thus:obtained was then trans-
\ferred~to a 400 c;c. beaker: the: res1due and apparatus were
washed with. hot distllled water and the Washlngs added to
the extract. The yolume in the beakerfwas about'SOO CeCo
ﬂeatlng the extract in the beaker on a water bath untll the

volume was about half effectlvely removed the alcohol. 1he

‘~solutlon wa s then made ‘up to 250 Co c.’w1th distilled Water;

Carbon (Eastman Kodak) speclally prepared for such purposes,
was used in clearing the solutions. Half a-: gram of the carbon‘
was b01led with the solution for one mlnute and filtered off

while hot with suction.
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of the cleared eolution, 1005¢3c. Was,eared on which
to,makecehe'total sugar determination. he rest Was‘used‘ |
in the reducingVSugars determihation. ~Ihe extract wae
ﬁitrated into 5 c¢.c. of boilingkﬁehling‘s solution according
to fhe Laneeand,Eynon method. ‘the lOQ;o}e. portion saved,
Wae‘boiied with iO grams of citric acid for 10 minutes,fcooledf
' and neutralized with 40% sodiuni hydroxide and as the volxi‘me
was under 100 c.c. water was added to make up the- volume.
~Titration was carried out as for reducing sugars and calculated
the~same Way. ‘fhe factor 8.95 was used to. determine the sucrose
»in the total sugars. ’

The residue from the alcohollc extraction was weighed
and 1 gram %taken for tne'starch'determination. The 1 gram
was placed'in a 250dc;c. erlenmyer'flask~and heated for two and
~:a ﬁalf hours under a reflux cohdenser with 20¢.c. of concent- ’
rated hydrochloric acid and 200 c;e.gofiWater. After.digest-
- ing the solutions Were~cooled7and neutralized With 40% sodium
rhydrOXide and made up to 250 c.c;‘ilt,Was then filtered and
titrated against;iodc‘c; of‘ﬂehling*s solution aceord ing to
the‘method of Lane'and~Eynon. Starcﬁ or rather acid hydﬁo-
‘dizable carbohydrates were expresaed as starch by multiplylng

the amounn of glucose by the factor 0.9%

Protein
(nehalf a gream of the ground dry peas was digested
0 Kyeldahl flask With 5 grams of a mix»ure of potass1um

sulphate and copper sulphate (4:1) and 15 c¢.c. of concentrated
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sulphnrlc acid. neatlng was continued for about helf an hour
after the. solutlon cleared and the dense white fumes above 1t>
had d;sappeared. When the flask Was c¢ool: 200 CceC. Of waler were
fadded; A spoonful of pumlce, a piece of wax and 70 c.c. OFf -
almoSt saturated sodium hydroxide were also added. The ammonia
'thus Tormed was dlstilled off and colhected in 20 cic. Of
eO 089 normal hydroohlorlc ac¢id., Methyl orange was added to
the receiv1ng flasks and this served as the indicator in the
tltratlon w1th tegnth normal sodium hydroxide. Protein was
calculated by multiplying the: total nitrogen cound by the
faotor 6.25,
Phosghorus

Three tenths of a gram of the dry material were brushed
into a 100 c.c. Ygeldahlfflask l c.8. OF" perchlorlc acid 07
was added ~and. the mlxture heated very gently but increasing
the heat as the "popping" subsided. Vhen the liquid in the
5TsIfask.Was clear, the heat was removed and the flask allowed
”to cool. When cold 20 c.c. of distilled water were added and
the contents of the flask made faintly alkallne 0 phenol—
phthaléln,w1th 40% sodium hyrdox1de and then Just slightly
Lacld with hydrochlorlc acid 1N.  The solutlon was then washed
1nto a 100 c.C, graduated flask’with several rinses of water
and made up to volume. 4 10 c.c. aliquot was,miXed well with
1 c.c. ammonium molybdate, 8.5 c.c. of a 20% sodium Sulphate
solution and 0.5 c.e. of Q.2% solution of hydroqulnone, and let

stand for forty-flve minutes. Standards containing various
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,amoﬁnte of phosphorus were treated in Tike manner. The
ﬁstandardfhaving’akcolor intensity nearest to that of the un—e
known was chosen for comparisoniwith the unknown (or the
.kextract)‘in'the Klett colorimeter. |

: ASh;Constituents

Two grams of the grouna peas were ashed in the
’electrlo furnace. at a temperature not above 7000 C.’ Theﬂ
organic matter was first charred by heatlng on a hot plateeat
a medlum heat until there were no more fumes glven off. When
:the ash and crucible were at constant weight the ash Was »
digested with hot hydrochloric acid. TFirst with 2.5 c.c. of
ooncentrated aeid and then three tlmes more with 10 c. ¢. each
Ttime of half normal 501d. ﬂlnally the crucible was washed out
with hot Water and the wash added,to the extract. The whole
was made up'eo'loo ¢.C. Upon this,expraetﬂdeterminetionsfor
;'potaesium, caloiumvendymagnesiumywerekmade. |

‘, Potgsgs‘iumf

~To,5'c.c; of the sample 5jdr0ps,of~50dium cobaltionit-
rite reagenﬁ\and 2~e‘c. of eﬁhyl alcehol were addedﬂand'mixed.
The'solution was allowed’tokstand for 20 minutes for the susp-
ension to develop, which was then compared'ih the colorimeﬁer
with a standard similarly treated. ’ \

calcium, |
5;c,c. of ammonium oxalate Were added to 5 c;c. of'
the ash extract and diluted to 85 c.c. This was boiled for

10 minutes, colled and made up to 25 c.c. again. The white
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suspension was compared in the colorimeter with a standard which
received similar treatment.
Magnesium
The solution from the calcium test was filtered to

remove the calclum precipitate. To the filtrate 10 c¢.c. of
sodium acid phosphate were sdded and the mixture made strongly
alkaline With ammonium hydroxide. The test tube contalning
the solution was shaken thoroughly and then let stand far half
an hour. The suspended precipitate was cdmpared with @ stand-
a;d solution of magnesium in the Klett colorimeter.

| A second determinatioh of each sample was made and
agreed closely with the first. The mean of the qeterminatlons

are shown in the following tables.

Results.
The results of the soil analysis are shown in tables
1 gndAz. They do not Show striking differences except in
the amounts of calcium present snd in the proportion of clay.
Soil D was found to be éxtremely dry. Soil E showed signs
of poor drainage in that the surface was hard and caked in

the low spotse.
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- Mechanical analysis

of séils;

Locality.

~ No..

iFinQ]Cla

v

| Clay

0

ATes.

VALLEY

MatSqui.

[sample |

AL

“leolloidal |

3.80

48,1

28.9

28.53

L3

2.2

29.8

61.7

A4

1 6.65

26.6

| 62.3

BL

4.17

43.8

35,4

B2. | 4.00 | 50.0 |42.0 | 4.0 |
B3 | 1.94 | 19.6 |72.6 | s5.86
8% | o1 | 4.40 | 11.1 |35.5 | a9.0
gee | 0T , SRR N
@%% |62 | 9.00 | 18.1 |av.3 5
la g | ©% | 900 | 18.1 [27.5 | 45.4
| | 8 | m 3.30 | 5.0 |28.4 | 63.3
@ & | D2 3.90 9.6 |13.4 | 73.1
. = o | i ol
s 8 | E 3.50 | 10.5 |21.0 | 65.0
< |8 &8 | = 6.30 | 8.8 |15.8 70.1
L | 8.8 | e
=] | '
5 Tl 8.00 | 11.3 (12.9 | 67.8
§ g F2 | 5.30 | 8.3 |2L.7 66.7 |
5 7.1 @ 3.80 | 15.4 |17.3 | 83.5
= G2 . 5,00  16.6 28.4 | 50,0
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Tanle E@. A

ny welght and &sh cantent of peas.

VA.LLEY AREA , A DELTA; AREA

Locals Sanple Dry ; Ash_;mocalitySample Dry k Ash
ity | matter % ary | SRR matter % ary
Y‘Eo. | % |metter | “No.. % matter

AL | 88.7 | 3.11 | DL | 8.6 | 2.97

A2 | 415 | ga600 | 37,8 | 3.0 |

44L8,?5ﬁ@75*

1 R
=

45 |59.8 | 2.85 |

|  ;@45 4 3$6 6 | 2.72 .

[Sea
| 1s1and Island
i
©

Ll

"5v,3~v‘ﬂ$;35 |

| i
;Db

[p1 laoz | zer | FL [37.9 | 3.00

Mat’sc;ui 8

B2 |®e.a |7 | F2 | 85.5 | B.07

B3 41,0 | 2.45 | | 88.8 | z.10 |,

Islend
i

ston
Islend

l o2 | B4.5 °

‘Westhem

‘Barn-

N

Average  * | 39.9 | 2,79 | @?&rage i_sv.&z : 3é12¥ﬁf*

k?abla‘5 gives th@”éry.ﬁﬁttér aﬁ&QWSh content of Lhe o
‘pea samnléa«. Th* Qﬁj\WEIQHﬁ is clase fo* both the areas bat f'
 the ash con&eﬁt 15 higher for the Dﬁ&s c“rczvm in the D@lta L

area,
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Table No. 4.

-Pea constituents calculatedion dry‘Weight basis.

L &

b
o
Protein
/100g
Calcium
.mg/100g
Magnesium
/1008

|.&/100g
‘ Bho§phofua

VJSﬁcroseﬁ :
8/100g
| potassium

Locality i
Sample Nd.

|Area
g
g

'—J
[9)]
8 | mg/100g

14.

o
'——l
'.-—l'
©
st
[eN]
N
N
®
[9)]

n
9
L[]
m
Do
=
L)
o
®
B )

44 134.6

11330 |

AN
s
z\"[

N[
SR
e

|1&5|E
RN

5.98(51.7|57.6] 32 (22,9

11380|17.0 | 6425.6

=
A
3
.
O
o
S
1]

oS
Jor
e
*
‘_—l
o
0

24.8| 730(15.2 | 96|28.8

Matsqui
s
S
¢n
AV
o
oy
o
o
fav]
O
[es]

23.3| 960|17.2 | 45(25.3

o
s}
O
o

_ i
o |
o

O |
(o2}
O
10

Valley

7 [26.6 [1450 | 7.4 | 70 330"

t
»
o
@
O
1o
el
.
<3|
o
N
9
Q

las)
&3
S|
(D .
o .

55.2|55.2 |24.7 | 980(22.2 | 69(19.6

2|22.2 |1160 [23.2 | 54 (24.8

ston

Island

a
'—J
'—J
™
i
ol

e

)
=
-3
[ ]
2

- Barn- B
«
V]
H
s
.
[AV]
5 c)] ) N
T
™
’ Do
(@]
JAV)
KN

24.5 (1250 |13.5 |130 |11.7

H .

| Average fo

Valley | 6.94/46.4|65.8(253.8|1195 |18.2 | 67 |25.1

D1 | 14.3 |29.9[44.2(25.7 1200 |13.5 | 32|14:8 |

Islan

oa

D2 |'20.1 [30.8]50.9 |24.6 1260 |14.1 | 37 [20.6

;

"Islan

El | 83.2 [29.6|52.8 20,3 [1240|15.4 | 60 |56.0

rala

B2 | 20.4 |35.0[53.419.6 |1160 |13.9 | 50 |54.5

Delte

F1 | 26.9 |26.9(55.8(25.4 | 366 5.5 | 54 |62,

F2 | 26.1 |26.6(52.7|25.4| 640| 9.1 | 54|60. |

Islend

Gl |22.2 |53.7|55.9 (25.4| 827 | 9.6 |11060.

Westham‘

|62 |17.4 |42.5|59.9 |25.2| 1953[13.5 | 35|47
/ Average for ,',“ ‘ B | ‘
Delte |22.5 |32.8/52.9(23.9| 860 |11.8 | 54(46.8
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k Table;No;

5.

Pea constituents calculated on a fresh

(. 4

welght bas1s

ATes.
|zoeality.

Semple No|

| Suerose |

Totai‘
CarbOf\

Phosphorub

/100g
Potasaeium|
mg/lOOg'f

| g

Calcium .
| mg/1008

Magnesium|

mg/100g |

Vglley

1

“‘;D‘ .

18 9

5.03

15,7| 1

i
Ay
-

(e

| 48]

* ’23.9

14.4

| 15.3

ey
“
&)

43

ot /k 340 7

6.77

20.95|

=
O

Ay

A4 .

| 10.9

| 5.7

=
(o)

L

o

Matsqui

"Bl

29,7

8,49

22,2

| B2

24.5|10.

y 2.189

27.3

; 35:f

22.6

8005

ol
anc

Barnx

| oL

15.6| 8.

17.8

fzsi

¢zl 6.

|22.4 |10,

55.7

5.0 |

Average for
Valley

18.7

21.6

9.7

484

1 26.7

10.0-

Sea

D1

17.0°

9.92

464

12.4

5.7%|

|11.6

119.2

9.3

464

5114.0

7.79

Luly

El|

|1z2.e

22.1

3918 | 6.

25.1

234

Islénd‘lslani

| E2

12.3

19.9

7.31

483

18.6

pelta

Jestham
Islani

|

) |10.2

120.4

0.63

139

[20.4

23,7

Fa | ¢

9.5

hs.7

9.02

leg7

19.2

21.%

Gl

[11.3

18.9 |

8.70

279

4137 .2

20.5%

ﬁGg'

l14.5

20.7

8,60

66 | 4.

1z2.1

lis.2

 3verage'for
Delta

|11.6

19.6

8.8

1323

117.6

7.2
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Tebles 4 and 5 show the results of the analysis of the
peas calgulated on a dry weight basis and a fresh weight basis.
. The figures indicate that the peas from the Valley area have
a higher starch content but a lower scurose content than the
peas from the Delta areé. The protein and total carbopydrates
contentSV&fe the same for both areas. “The Delta-peas show
lesser amounts of Phosphorus potassium and éaloiﬁm than e
Valley peas. Mﬁgﬁesium i1s high in the Delta grown peas.

It is of interest to set forth the analysis of peas
glven bvaodgman‘(9). His figures are compiled from various
publications of the United States Department of Agrigulture.

For peas they are:

Carbohydratesc | 15.%
Protein | 7 %
.Phosphorus ,15% I
Calcium | . 0264

In the following pages the results of analysis found in this

report are compared with those of Hodgman.

Discussion
Soils. What effect the larger proportion of clay in the Délta
solls has upon the peas grown on the soils can not be decided
from the results obtained here.
The Valley soils are only slightly acid and should

be good soils for pea growing. ‘rhe Delta soils vary in aoidit&.



: - 17 -
, ”hose with very acid soils should be poor peaks01ls. This Wili
be diseussed later in connection with phosphorus 1n ohe peas.
The only Delta soil showing a good supply of caloium,‘
*had been limed two years;preﬁiously andnhad been givenkas’aﬁpli;’
cation of superphosphate the year before. It is interesting |
thatethis s0il shows low amounts of'phosphofus;iThe acidity ef
ﬁhe'sOii causing the,phoséhOrns to be precipitated out cannot
kkexplain this'point‘as the'peas‘from‘this‘seil show large amounts
of phosphorus, in fact larger gmounts than peas from less acid‘
soil show. ; | | _ ; |
In the fiel&s‘shewing very ecid reaetiehs'ﬁhe:peas
/Were'Wilﬁea brownrin eoior'with some dead. The proportion
of dead plants was not exce331ve but notlceable. ~One SOll (D)
Was extremely dry even $O° a foot in depth.' The surfsce of the
3011 was harad and caked. No 1ndleatlon of peor drainage was
found in this soil as was found in soil E. Soil ® showed
i's:l.g;ns of‘having,been floededa The sma117depfessions‘in‘the
':fieldywere’deveid,of'peaS:and grew‘nething but:a~multitu&e
of WBS&S;; ‘'he Surface in theseeho&lows had the fypical |
appearance of so0il on which water had collected and slowly
 dried off. The hard ‘brick-like oakes were separated by vide
- deep crecks. In this 501l‘there'were found present nitrites,
anethereindication of'fleoding and poor aeration.
The nitrogen supply was found to. be 10Wchut as the pea
has the nitrogen flzing tubercles in its roots ‘which exchange
with the plent fixed n;trogen for carbohydrates, this apperent

low supply~of soil nitrogen is not Serious.' Soil E, as has
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~ been pointed out, showed the presence of,oonsiderable amounts
of nitrigye. Fhis in itself is not serious but indicates poor

aeration and poor drainage.

l'Pea Analy31s = Lhe peroentage of dry mnatter llsted in. table 3
lls apprOX1mately the am@unts reported by boswell (4) v ~ The ‘
’amount of ash materlal is low compared with the results ot
fBlsson and aones (l) if an average is taken for the Whole,;

Cbut if the results are a1v1ded dinto the: two groubs of Delta
‘and Valley it 1s seen that ‘the peas from the Jelta area have
a hlgher percentage of ash constltuents than the Valley arown
f’peas. lhls higher amount nearly is equal to that glven by
’Blsson and JOnes. fStreet (17) found that high magnesium.ln the
;nutrient solution caused low crude ash but that high potash
v and calcium caused hlgh crude ashs. Without exception nag-
;nesium is’ present in the Valley soils and may ‘have an.lnfluence
‘on the ash materlals of the peas grown on . them. Thls 1nfluen0e
llof the magn881um is probably of greater power than the 1nfluenoe :

of the calcium present. However, the wrlter found that the

- Peas having the(hlgher magnesium content had'the_lower gsh

percentage.‘ Wﬁether-this is epposite to Streét's~obserVations?'

cannot ‘be ascertalned since Street dld not analyse his peas |

for magneulum.‘
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. CarbOhYdrates

ghe;results’of‘thié«ihvestigationfare 0ppoéité tb
those of Street?s investigéfionfin that the soils showing
fmagneSium'produéed peas‘ﬁot‘highest ih sucrose but highest in
,stéroh; ﬁowever,fpeas highest in‘magnQSium were fognd highést
in sucrose and peas highest in potassium were fbund highesﬁ
in starch. Thﬁ cause of this hlgher starch in the valley peas
may also be the higher temneratures prevalllng in the vqlley
aresa durlng the later part of the grow1ng season (8)(4).
The Provinclal climatic reports record the temperatures
around Matsqui as belng two to five degrees Eahrenheit hlgher,
; than around Steveston (centre of the Delta area) Thus the
‘conelusion must be drawn tha't the Delta aresa produces a: better
kquallty pea for cannlng purposes. . ’

The total carbohydrates»are‘the‘samé‘iﬁ the peéﬁ:&om
,the"valley and from the‘Deltakareast rhe carbohydrates found
 1n peas from both areas are high compared with those of
:Hodgman and of Boswell (4)

Proteln,k

Hodgman & value for protein content of peas 1s muoh
lowér than any shown,for~pro&eln in uable 5. The high amount
of protein in the peas used in thls investlgation cannot be
'caused by a large supply of nltrogen in the soil. Besxlts of
~ the 5011 analy51s show them EO be low in this nutrlent element.
balolum may be the 1nfluenclng factor in those peas from soils

well supplled w1th lime,'51noe nghtlnnge and co-workers and



J,~Parkertreported the neediof calcium for nitrogen ﬁetabolism.
However ‘%hls cgn hardly be the ccse since the peas from the
Belta s01ls which are ‘not so Well aupplied with calecium also
show a hlgh amount of proteln. “ithe protein: content of the  ~
pea seems to bear no- relatlonshlp t0 the caleium content of
the pea. No deflnlte cause for the high. amount of oroteln can . |
be found unless the cllmatlc faotors give this effeot

| An interestlng p01nt to observe is that peas from :
k501ls contalnlng nitrites have the lowest amounts of protein.
No conelusion can be made on this p01nu since there are only
two such cases occunnng.’ Lt is probable “that the poor condition
of the soils show1ng nitrltes nad ‘some effeot upon the nltrogan
supply of the plant» p0381b1y by inhlbitlng the act1v1ty of

nitrogen fix1ng organlsms.

Ash constituents.e

Phosphorus and oa101um - Slnce the parts analysed were the

‘lseeds,,lt is not~surprlslng~to.f1nd that most of the samples
"~h£ve a high‘phosPhorus content. Wha$ is surprising is that the
phosphorus oonuenb found in analysing these peas 1s bhree times
as great as the phosphorus reported in peas by Hodgman.‘ This-
large amount is hard to geccount for. ’

| The soil aﬂalyses show,the;soils to bevlow in phosphorus.
in those s0ils which are plentifully supplied with calcium it
maY'be‘kept out'of,solution as alealcium salt. ln’the other
soils not so well supplied with calcium it may be held as

aluminium salts. Aluminium was not present in any of the soils,
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f:nOt even,in the extremelY‘acid soils. (Spurway's test for
‘alumlnlwm is nepuued 10 be unsatlsfactory 81noe 1t t0 often ézows
“liow amounts of the element.) |
| There is & relatiOnship‘between the amognt of?calcium'
'-1n the soil and the amount of phosphorus in the~ plantsi seeds.
this may ‘be caused by the factors mentloned ‘in the precedlng
’paragraph.; The relation.seemS‘qulte defln;tely between~the
‘oa101um of\the sOil‘andfthe phoSphoruskin’the'peas. Aciditj
of the soil is not an importénf fectof'since the very acid soils
grew peas w1th higher amounts of phosphorus than some of the
e501ls with less acid reactlon. |
‘mhe results as’ shown 1h table 5 do. not show any
relationshlp between phosphorus oontent of- the pea and the
f”caloium or magne31um content of the pea. ‘fhe only relatlonshlp
| that ean be . stated oonelus1vely is that s01ls with a good
supply of cale;um yleld peas contalnlng greater amounts of
'7vphosphorus than do SOllS with a poor supply of calcium,.

4,Potassium andxmagnesiumxa These two,elements hQVe been described

as having similar effects on plants. street showed the effects
of magne51um.and potassium upon oarbohydrates. the influence
if any of these elements on the other oonstltuenus of peas

‘oannot be seen in these results. There 1s, however, hﬁccon-

" nection between the amount of magne51um available 1n the

soil and the. amount in the pea.
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Conclusions

Erom these results it may be concluded that peas of
‘better quality for canning are grown in the Delts ares of the
'Fraser River of bBritish Columbia since such peas have a higher
sucrose content than peas grown in the valley areca. Anothér
oonqlusion'may be made that peas grown on soils well supplied
with calcium have a hlgher phosphorus content JhHan do peas

grown on soils not s0 well supplisd with calcium.

Suﬁmarz

Samples of peas Qf:the variety Perfection were
collected with samples of the soils they grew on from fapms
located in the fraser Valley area and the Deltas area of Britikh
Columbia. ''he samples were analysed, the SGils for the usual
nutrient elements, the peas for sucrose, starch, protein,
phosphorus, calcium, potassium and magnesium. <Yhe results
were tabulated in several tables., Lt was found that the Delta
area produced the better quality peas, and that soils well

supplied with calcium produced peas high in phosphoruss. -
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