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The effect of percentange base saturation upon the avajlability of plant nu-
trients in soils

T,

1. The chemical properties of soil are more ot less entirely governed by
its colloida]l complex which possesses the abjlity of base exchange,
of base exchange is quite complex, For a long time . it has been a question
of dispute among so0il chemists, J, T. Way held the opion that the base ex-
change is a chemical reaction, while ILiebig prefered the theory that it is a
pure physica]l phenomenon, Stremme said that the

The mechanism

inerganic soil coiloid is a su-
bstance without definite composition , On the other hand , Ganssen regard it to be

a zeolite; the composition of which is quite definite, After the development of
" colloid chemistry and the method of x-ray analysis for the inner structure of
miCro-crystal, we have setiled the question with the view that the exchangeable
soil colloid complex consists of & group of minerals with definite composition; of
which. TKaolinite,

montmorinonite and bentonite are the most important ones, These

substances possess a nucleus of complex aluminum and jron silicate , and around

it, is a layer of residual valences attaching to the exchangeable eations,
The degree of base saturation is the ratio of exchangeable hydrogen to the

exchangeable hase. It is a very [mportant soil properties from hoth theortical and pr-

actical points of view , It has a marked influences upon soil acidity, the avajlability

of plant nutrients and the activity of soil microorganisins , It is # problem that
deserve great attention

2. We know that the infertility of =acid soil may be ¢ither due to the

toxicity of hydrogen jon or the activity of aluminium jons » or even the lack

of ecalejum ., But as to find out which of these factors is mast foundamental,

we fee) ata Joss, It was W.H. Plerre, who carried out in large scale an

€xXperiment in comparing the relative importance of. the above factors, He came
to the conclusiou that the degree of base saturat;pn‘ of soil js a primary cauge
effecting the iqfertility of acid soil while other factors may be regarded as only

der§ved from base unsaturation

. DPierre found out the faets bhut he gave no
Teason,

A

3+ on the assumption thay the degree of base saturation of

soil direetly
effects

:the availability of potassium and phosphorous and the ammonificatiors of
organi¢ . matter in soil. the -author likes to continue the work of Pierré and
tries to explore the reasons which - s*il] remain unexplained,

The soil sample used in this experiment are :(1) Lateritic of soil
from shale and , (2) black paddy rice soit from aluvial material,

The procedures of the experiment are as follows:

Li.youn.po,

A. Treatment of soil First wash out "all the exchangeable base in the sojl, then

divide the sample into § portions, From the predetermined data of its total base

exchanpge capacity ,» we add caleuiated amount of lime water to make each portion

—— By
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a different degres of base saturation i, e, 100%, 753%. 50% . 252 0%,
Then , determine the PH value of each sample,
B. Determination of availability of potassium and phosphorous Add a definite am-

ount of soluble potassium and phosphorus salt solution to each soil sample, By

means of Neubauuer s method , determine the amounts of available potassium and
phosvhorous, using vtice as indieative plant,
C, Determination of the rate of ammonication ) Add a definite qua;ntity of pow-
deredl nitrogencons organic matter to each soil sample and keep all samples under
same econdition of temperture and humidity for more than four wmonths, Then
. wash the soil with dilute Thydrochloric acid till no soluble salt can be washed
out, Determine the ‘total mnitrpen in filtrates,

4, As the result of this experiment , we gel the following faets ;
A. The pH  yalue increases, as the degree of base saturation jncreases,
B. The amount of available potassium and phosphorous also inCrease with ihe degree
of base saturation, _
¢. The rate of ammonification increase quite rapidly when the soil collold bee—
omes more saturated with bases,
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A Preliminary 8Study On The Brown Scarabaeid
( Rhizotrogus 8p.) In Wukung, '
By: Ta-Chang wWoo(1) ;3 & S.S.8hine(2)
Abstract
According to writer's survey, there are four species of scarabaeides, found In
~ Sheusi, namely the Rhizotrogus Sp, Halotrichia dicemphalia Bates, Trematodes te-
" nebrioides pall, and the maladera (Aserica) Orientalis Mots, injurious to orchard,
forest mnuseries, vegetables, beans, tomatoes ‘and, nearly all cultivated crops, The
Rhizotrogus &p. is one of the nfost serious and widely distributed insect pests In W-
uvkung, The study was earring out during 19;15 to 1947, as a project of the
Department of FEntomology, Natioral North-Western College of Agriculture,

The injury is caused %y 1he larvae or white grubs which feed on the roofs
and under ground paits of the plants, In the adult stage only the female beetles
feed a 1little foliage during the pericd of laying eggs.’ Aeccording to writer's gen.
eral survey of the pepulction density of the overwirdering adults, on the basis of
the examination of 10 *square -fe&t of soilto 2 depth of one foot, estimated that
there were g0-795 adults in one mow of grassland and 459-€€0 aduits in one mow
of wheat. field, '

The ecompleting life eyvele of this searalaeid requires 2 years, the adults pass
the winter in frist year and the larvae in seeond year, QOwing to the growng
stage of the larva requires as much as 406-51.96 ( S.E.) days, that the sev.
ere injury oceurs in every year., According to the indoor records, the eggs hatch
. in 26.6241.91 days, The average percentage of egys that can hatch is  rather
high, being 97.78-1°:3.21 ( S.E.) %. The whole larval period takes 40 6.441.96
days, The length of the pupal stage is 31 days: The life of the adult covers about
286 days for the female and 281 days for the male, The indoor records of
the average length of the whole life eycle is about one month shorter than the
outdoor, - The life evele is graphieally summarized in this paper,

The overwirtering adult heetles become active, when the daily wmean temper.
ature of afternoon is higher than 10.3° C in Spring from March to April, They
eave the soil just at dusk, The mal'e beetles fiy near the surface of the ground
about one foot and the female Dbeetles  usually stay on the ground, waiting
for male beetles, The aet of mating takes from | hour and 30 wminutes to § hours
and 30 minutes, As, a rule, the active time {s no more than 30 minutes; they
return the soil jmmediutely, It frequently will not be over 15 winutes from the
time of the first hectle returns the soil untd they have all disappeared., After
the copulation, the males die in the end of Aprd and the -females die in tho
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middla of May.

From 22 or 33 days after maling, the female heelle extrudes its boll-like
ovipositor and deposites a maximum of 44, a minimum of 2¢, and the average
of 29.9}17.26 eggs, which are generaily lays in cuitivated fields or in grassiand
from 5 to 8 inches below the surfaces In addition, a few eggs may sometimes
remajin In the female ovaries after deathe 7he oviposition begins at the wmiddle
of April, reaches its high in the ‘end of the same, and finishes ‘n the early
of May. The duration of the oviposition period is about 19 dayse

The newly hatehed larva, curved bodies in C-form, with six prominent leps
and  strong jaws and nearly  B8.5-10mm, in length, is purely white,
except the mandibles being yellowish  browne The larva takes food  immediately
after hatching. They alwavs search food i B to 8 inches below the surface,
feeding continues throughout the season of the first vear to tbke end of October,
they burow deeply into the ground fromi9.5-21 inches hidernations In  the
next Spring,they come up acnin near the surface on the end of February or
the end of March and econtinue to feed upon the roots with severe damage res-
ulted, The mature larvae work their way on July, ard cscercte some fluid to
glue soil partieles togcthér in formirg a oval pupz2l chamber at a depth from 1 foot
and 9 irches or 2 fcet ard 10 irches, {n which the prepupae discaxd thier last
skins and become pupaes After £2 days, they trapsform adults in the erd of
August or the middle of* septembcr, The bheetle remain in the pupal chambers
through the winter; until the followirg spring in the end of February or March,
they come out +to f]}lr and mate,

Experiments in which 10 larvae of 2 months old and 150 newly laying eggs
were rearcd in the vavious soil water corterds—- 5%, 10%, 15% s 2(%, 2£5%,
20524 B "f, and 4025, showed that +the soil water confents ranging from 15%-
25‘:,.’% seem to be the most suitable for the larval development and the epgs
hatching. Whereas, if the soil water contents range from 3S0%-40"7, the larva
cannot be existed longer, a few grubs usually ean escape by migration to the su-
rface, This indicates that the scarabaeid is obviouly adapted to thearid region,
consequently, they distributed more widely In the North—Western parts of China,
than in South——Eastern partss Other experiment can be mentioned, the Ilarvae can
exist in coarse sand of 107 water as well as in soil of 15% water cohtent,

So far as observed, no parasitie: or predaceious insect have been found
on this beetles except a kind of mite (unknown species), white in ecolor and 1
mmes in length, attacking the adults, The wmite which ereeps on the head . and
the veniral side of the throax gives no influence upon its activitys

The most important " nataral enemies arc the birds, especially erows, magpies
and pigeonssWhen many of the overwintering gruhs or adults eome up ﬁear 51 -
rface of grassland in Spring, c¢rows can dig the soil with i#s strong bLeak and
pick out the grubs easilys Besides; crows will often follow the plow in infested
fields picking up the prubs or adults as they are turned out n the furrows,
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For controlling the insects according to writer’s opinions, the enltural practice
of rejuvenation and shier treps under the soil for oviposition should be the ef-
fective and practical control measures, The other control method recommended as
mechinical one, preventing the adults laylng epgs in the seed bed by. covering
it with a screen of —i-— inch wire meshs A detailled study of the econtrol should
be undertaken, |
" I wish to make grateful  acknowledgement to professor Te+LeTsou, Dean of
Academy of Agroncmy Nation (entral TUniversity, Nanking, and formerly the in.
structor of National North--Western college of Agriculture, for his invaluable advice
on the prorress of this studye Thanks are also due to Mr- G.J+ Arrow, De-
partment of Entomology, British museum (National History) for the identification
of the four species of Reetles, '

{1): Professor of FEntomology, Department of Phytopathology and Entomology,
National North-Western college of Agriculture, Wukung, Shensi, China.
(2 ): Associate Entomologist,
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. English summary
T ~ Introduetion '

The Sun Mu trce ( Chinese fir tree; Cunninghamia sinensis;R.Br, )is a sp-
ecial product in the REast, the most important forest tree in the Southeast, and
#lso the essential ecommercial wood in  South China, The purpose of this empe-
riment was fo {investipate the c¢ondition of the growth process of this tree by
'stem-analysis,”” measuring out the incremernt ‘of iis height,” diameter,” and'vo.
lume,” and caleulating its ’’growth percentage,’ in order to establish some rules
for forest manogement, cutting and Utilization, '

T ~ Gecgraphical Situation )

1, Location of the forest: It is a place named Bai Niang .Zn Mountain,
{18 L to the Northwest of Wang-l: V:lage, Yung-.an, Fukiengr, It is a ihick mixed
forest of repular order from which we selccted the sample tree(“average wood™)
for experiment, -

2.Climate: The temperature there is highest in Auvwpust with oceassional sho.
wers, In average there are atout {00 such rainy days and less than 57 fine days
in a vyear, .

3, Soil: 'ﬁai Niang Zu s a hilly place covered With grey brown earth of
sandy joamy texture full of humwus. The surface soi] s ahout 1 Chinese foot
deep,

.\

X+ How the experiment was carcied out

1.7 Stem - analysis’® Tas carried ont according to the Hubher s seclional measu.
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rement,
2., “The volume of the stump” was caleulated according to the Smallian’s
formula.

3. "The Volume of the fop’was calculated according to the fomulav-_-;_é.gh

4. The results of the measurement or caleulation of the Sample Were given
as  follows :

Species Age in vear {ﬁ;?ij:;:?ﬁ}?m Height {(n m, Volume in fm,
Cunninghamia i .
sinensif. R.Br. 4 87 24 .2 16.7 0.4349

8., “The disk” of the Sample Was divided into “age-grades’ each consisting
of 5 years, The annual rings W.re Coust d n order to caleulate the age, and the
state of growth each rape-grade’ was investicoted in detail,

6. "Increment Percentage’ Was ecaleulated by means of Tsao Wei Kun's tabw
les, ’

T > The results of the experiment

{ 1) Increment of breast-heipht diameter and height of the trunk

1. Total increment

a. Increment of breast.height diameter: The growth curve rises strajghtly up
In the first 25 vears, and more Slowly from the 25th to the 35th vear. afterwards
it rises up with a even growth, .

b, Height-ineremert : The curve rapidly rises upwarg in the first 30vears,
and gently afterwards.

2. ¢©urreni annual increment

a. Inerement of breast-heieht diameter: The curve rises up comparatively
high at the 95th vyear. then falls down till 45 vears old when it tends to ascend
again, and then gradually drops down afterwards,

b. Height-ircrement; The curve Shows that it attains the highest growth
ot the 25th wear, then drops down till 45 years old, And [t slichtly asecends
again afterwards, )

3. Mean inerement

a, (nerement of breast-heicht digmeter ! The curve ascends somewhat slightly
after 25 vears old, and turns to rise up rapidly from .the 25 th year on,

b, Height—ircremert: The curve reaches its highest deoree of the 25th  year,
and descends gradually afterwards, '

.4. Increment percentage

a, Increment of breast—height dlaineter ! The curve drops down quickly before
15years of age, and then rises and falls wavily, B

b, Height-inerement: The curve descends quickly after 25 yvears old, and
becomes even from the 35.th vyear,

( 2 YInerement of volume

44
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1. Total inecrement: The curve is just like the anti-parabolical type. The
growth was slow in the first 35years, quickly inereaslng up afterwards,

2. Current annual ncrement fThe ecurve rises up g\enﬂy in the first 30
vears, and falls downward at The 35Th year,Then it quickly vrises up till the
B0vear, and becomes slowly agamm afterwards, )

3. Mean inerement: The curve rises wmently from the heginning to The end

4. Inerement percentge ! The curve falls downward strajghlv in the first
20years, then becom's somewhat gently. and it falls down again from the 55th
year, '

5, Form factor of hreast-heicht i The curve graduaily falls downward in the

flrst 25vears, and it hecomes zoing up and down gently afterwards, _

From the ahove growth-curves we conclude that average ircrements of have
not yet reached its maximum decree. In other words, the growths have not yet
attalned matarity Therefore, the most profitable stageyory —final age,” cannot
vet be exactly determined, However, from the point of utilization of this wood
in general, it is not unsuitable to eut and ulitize it at the ape of 45,
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