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TABLE 18.1 SOIL TEXTURE GRADES

(U.8. Department of Agriculture)

Diameter, Diameter,
Name of Grade In Mm y £
Coarse gravel Above 0.08 Above 2 A. Sandy loam
Fine gravel 0.04-0.08 1-2
Coarse sand 0.02-0.04 0.5-1
Medium sand 0.01-0.02 0.25-0.5
Fine sand 0.004-0.01 0.1-0.25
Very fine sand 0.002-0.004 0.05-0.1
Silt 0.000,08-0.002 0.002-0.05

Clay Below 0.000,08  Below 0.002
. Ss 5 f »
. P....S ) JA
G e ol S a0
495
/> |
&
Clay loam Sitty clay
b= loam o
ol \ 2 %
3\ A /N oY
Sandy clay !narn
AA/\/\/ VA AVAN
% loam
Sandy loam
Loam Silt
N»\Q/ W/ $
(=3
Percent sand
Figure 18.2 Texture classes shown as areas bounded by heavy lines on a triangular b
graph. (See also Plgnrc 18.3.) (From U.S. Department of Agriculture and Millar, Turk,
and Foth, Fi of Soil Sci John Wiley and Sons, New York.) 4
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Figure 20.1 Dimensions of the environment. A, the biocycles and biochores., B, Habitats in
the Canadian forest formation. C, Detail of spruce-fir upland association. (From Pierre Dan-
sereau, 1951, Ecology, Vol. 32.)

330 | Structure and Environment of Vegetation

6}.‘&'@#}.wj JQL...J'JJSM r......ajbja

J@“dﬁ&b%b@& S S0l 3 s p iy o Sl ase
65}5}M}Jb5‘;dbb@wucwéwbbbﬂﬁéjﬂfb
s Loyl Sadag slenins 5l 5LilSs 2 g5lli6) S Sl
Joaag Jlie s s sy aisin s o, 5S> °W}§\*|>@“ﬂﬁdﬁ
idj)jmg;jL-.jﬁjl5@“?33@M&'#%$Lﬁmg&iﬂ|
25 20l 55 lie 20 Ap ) s ol s s S SUS &) ot 55 51 5025
2 P ID A 2 Jsh b g B ol SIS e b S a0

AR



a5 s JL-:J-;-;L%J‘Q}-?‘*-‘-’Jég&d%suﬂ'g?dﬂ;ﬁr’u—d
Jdu\.:La Jbﬂbu@éxw}aé&ﬁdwbé Jbﬂbj‘dﬁb)'dbj
b o 0 K3 3 5 2 P 5SS Y 3 L]

NP TIIEPLe

39,.;:Mgﬁﬁoalabfdfjgﬂéﬁg:@d&»ﬁ >3-l
@%;Jof%gu_g.;;ﬁﬁrbuwlxb;‘),;;&“bé(gathering);j;l) >
a9 g dd 593 5 wldass (fiber) SLlad ju 5 S o ass Lol
= co:,JJ:u&SJljuM)wlavul‘_;wjdou JsS ey 5ol >
aJlss 6;wljjmub)u§u.nu Lolgs,lsolsboba Ju,ul
sl Y 55 308 3 A5 51U 5 2 20550l sjivary indian J sy

-~

$38 J 0 52 0L 505l SIS 5 i g s S o pp b 934y Kia 0 -E
i S0l Jled sdsaag Il s syl it S Jbmlr wolus] Ses s
ot 53553 257 s i 3 Sl o (SO a 3 5l pds s S 5l
&;.\_;b%s..gAJS.o.\..;JJJxSAl:.u|j4,jjJ..g}aj;‘L_’;bﬁ::‘_Ql)N.J,_.;ja%s_f
> 5655 58S o Yasiead Jalas g s 0 S 81 a0 e 0L S
MJEL;AJ}AJW J@JP@Q“D,&})}‘QJLSJ&JD$IJJIAJ}}LAJJI
i S P s 2 Sl Jasb 8 SO popp e i
Jd@bJLﬂﬁL’Mé&f}leﬁbd—]ﬁdJM.L;.«\J}-wéa-é)&_wd_adje

Yo



il g dan ) S aial ol iy ooy 1l 3 g5 0 g 3 5L
ShS o o &5 (G 5o |

oy 5Ll s o0 )5 Jﬂﬂ@—%é“bf‘wzﬂ%&wz >-1
r—éd"g\-’ﬁéw‘*-’*owﬁux? 5%;}3xug;g*ﬂv2%‘ﬁﬁéﬁ*}l§5|ﬁ)
S (kirghiz of central Asia) by S awl 555 0 5 (g8 S8 Sloain
S i b il 515 52 S 9 pdlag o S 9505 5 oanbag s
FrlS Sagudls S ele shian gty 2088 S0 GG
LY

w3l 2 aS oy iy 350)B 5l Lhgaasls 2 dlS Sy Ul L5100
hala L0l sl P adls s > Szl hsla Ae oLl 5 L
u,g!ﬁia%,;.:s;Q;(Neolithicwxg)o);:%;,;gM.;:é,s,;!.g,.o
A.JGJ|%;,3%;§W3;QJA,3¢JJ:%ﬁapﬂ,:mﬂ’ﬂ|:.e:%$.1.x.:...u)4.‘s,..u
:ij;L.u};stlq_(w;%;;H.a.\..:,;‘cauuaﬂ,;h\_;;;ugw)
$33 540 43 Gl i 3 p RS Gy g0 80 B ad S 05l ) JU o 5555 5Ll
-°-95Jg}«~:us@~<bw;lwf&@éwf«»’&ﬁ'@ﬂﬁblx:
s ssag Sl o Jomledd 514555 550 0 sdsa e g aS
a3 3Pt ) saaS ooy slo mafe s s o2 gme s haa 5 5
42833533 3l aslias ( paleolithic Lold stone age Sl 5JL)
o 3l ol g W 3151 Ll 3 S 555 o i s b SIS S 03 50505
ijan;Q)Mf"H-ﬁ'J@Lﬁ oﬁw@xng%%'w'
EIBISVEPI TP SEPR °L~45|J§L:£)J)Jj§|ﬂ|ﬁ 35505 (g i S 0550 4] 50

Yo)



gu|pmu|xjj@bj :J;;ﬁugb@l.o»ﬁ%buﬂﬁd
@QSJNJJJ*K‘SLJHI &-‘Nédb‘udﬁédw “}JJ“,;IL;J}‘C‘J}‘
u’dﬂub L"yw’JwéﬁfUr-’:&JMJ&M:ﬂﬂuwﬁﬁb
$2 2 5Ll 5N Sas s s deleatney Sheplals S Ba
e ey 50U 500339508 o S 3 ity 3161 5L
s s QSN SasE A ad 53 g5l Sy s eSS e SIS
M'é}-’}swﬁ-‘“u@ 5&"6JJJJL’OL“)"J}‘G"”" Jﬂwdwy
S8 sabul a0 plusl s 5l w3z :‘_gu.at.ﬂ EPUPTICUV Y FCH WA PP AR [ JO0 S

-gsbng“dQqu’)wa 25l Jd 0 pelo Joe Jilis s 5
23 s smin o)l ecdlad s S s pae 3 53 558 I3 7 et e asa
g 2o 5] 51 S 3 b 35 5 ey 305 51 g e
G s o 305 50 3 S S s - loas 5l 555l s e

e 05 g 53 S MSUatlu g Y55 S 555 srislay 24K 5
oywdau&w& laad 5 6,55 o5 i raied 35 5 5] SUS
53 535535065500 i as PULS i |08 435 5l 2 g s

.QJSMB
s oo 359395 A3 s SIS SSwasd sl sl g s e nS 3 s
3kl S5 Ly bl sy sl ool 5l s s gl JU ol
f-feJ%s-z%stéwb%ﬁu'WﬂaegSUﬁU@ °@gﬁxg~|°-g§°ﬂﬁ
5 Bl g el 5 Ui 31y 53088 I3 5l g a5 4 s

3



@Qg‘wlé@wééﬁmlémuﬁ.L;QJ)M%;’;}%‘JjIwéJﬁ
sl 55 IS ol gl gl Jo S s 5l g a5 S5 5 58
3| 5051 55K ol s 3 bt i Bl s el L o
SA0L2 (S o 2l 5l

TS ab s S5 o850 S by sl s et L pad
232 Sl Jhmns i s 2 A So sl ds g m o 0Ll
sodi i Ssbapendids 52508 55 558 s b s G sl s i
Ao S sl A5l 0y 53 2 L s S s Sra o5 S0
M%J‘@Hﬁd'ﬁ%ﬁfﬁé:@=°§u°jL&>|;U 215 plusl slaid
ol S

255 el ad s S syl ol 0 5y 5 st s o Ko ass
530 S35 25 i I3 I Ll i 3l sacid
i 5l 5 grrdins  Jowslis 3 3 5 YRS s S 25 sl slp slsl Sz les
:,.a,lfe))w.)dd)ﬂdbl:&ﬂaﬂ;jﬁuLS.;JAIGILMJGM»LMI
i 253 s Rl 2453 Ll o sz 5l S 545 (S 55 o 5 ko 245
gy 2oz ol Jhm s Wl ulaanly
M&fjb&;ﬁcﬁju%ﬁjﬁxuﬁgd&m%umg:}_ﬂs,.ib 3. 50
53 5 505 s 50):-4’;“%-955@-\;~w‘333x3})mé”“
25550 3655 a0 o5 il S0 340l 53 5 5 sl 5 2 e 55
5 e ) S5 0S 533,658 3 430 43 alSa i 5, 505
APl s s o a8 paS g i i 15 JuoS e

Yor



Lﬁ;‘:'JJJ%s-.fg?sdetj‘-.j}I°Jﬂ|ﬁ%ﬁi“)t)ux-3‘“3b°¢%”}m‘:’tﬂ}°L*4:5|
:wxa%;)u%f:,sl.nﬁ,‘g:,&U:‘Uﬁéulgj@uﬁjlbﬁlgq
do s an i 5 5 3 e s s WLl s 5l 53l s Lolplos sbaie s g5bel
kb ez sNs 5, 5 ad s i il 25,5 3 5l LSS s gz S0y S
wl:mdm ‘6§3&3)éawwuwyb€;bjgm~|$b‘y6~u
ay S as JUWJ-{L*L;*;MM Jdib'jdgﬁy“'-bu Ju-’dfvﬁw

6,33,59;&)»%;:9»;&)»4_«33:&&&:A.;J,;o}:.};:a..s;éc\c\‘
%;J‘|.\J|%;ﬁ,39$_§a.l>f%;:a_3.A_Lélja_';;;;.oa:e\.}.\.:.f&;hl,ﬂ:@ 37 Jele
S A plia Sl 585 8 Jel bl g oS ) s
3559 :»LMJS'\.:;:.&;Jéﬁyugyj&;glwlaﬁ%;)ﬁmﬂjﬁ
$oa3 sl s sasd 0, 558 5l S Lass IS dabaul sy S5 0
S ity 5L ol sa 5 55 85U g5 Lo o] 525 L)

L;ngw‘_;yd PN BYREIVIV :wb&odwug}:
4_;3|(Ladang)é‘;_;|.;‘ﬂ :L;L_ulojﬂ:uj_ouc)Ju_;JLm|w;au
@|H|JMJ§J3;|:L;}:L_;[,}_;A_; (milpa) L_.J..uca&_ﬂ_i.;fl | g
S D w3 s 3 2 0 Sl (g ) gy i s as o)L S Jy:m
@;:jkgglj_écﬁ.;jojl.;lj.\.;fm«sﬁ:ﬁ;:»béﬁdlﬁojﬁjl%;j
15108 53 s 4 G ol il 4 3 3 3 35 3,
ﬁ|;~eéalp@%;x|gwéjswzwuggwgmugww
5 skl g sl 55958 240 ol G 50 e s 551 S L

Yot



assial ) S g 5 5548 5 g3y 5> S meveylas e eI plasl 5oL
(e VIYNAOY 5l sl S

%5-3345"'-]5);{%5-,{°J~“Wg§bu}ljﬁ-;}°ﬂ)ré“fj°'uﬁj°}ﬂéﬁ‘%6
bt ot S50 L 509,53 2 (S s sy 55 &5 4T S g 4 5
uﬁgﬁb_..,i:gs_{jsut,;a_ga_‘ls.’n_ﬂl(Microclimate)m_lsij;&uoﬁl_;
345 e A asd s s il yi s Ln s S UL 5 s
Lo 5140 gow sl sisp o2 ) 35 p a5 o il Aol ) s 520
3957 3 s> ke wgans SIS g > o35 S G ) oo sai g5
S5l A8 s o bsladibas padlensls Sa, 58003 552 JS 5l s
S P SOy po pay > Soaples a5 A sledlse, s 550 a0
dzdsragles ddpase s 0y 3 2 2 Pads 55U sl oLl 5
U%s-bfw-’u 3§ s e N5 5 515 5 55 33'953335)&*%95 Ll

B2 555 Sb B2 2 o RS sl FesE Pl ghas
FSladessl o Sass s b Jud S SUL a0 30, 0 e
az slo S g e s 2 S o PO (0353 51852 5858 ) 60w s
5 3] 51 it il 0 g o sl sy S s 8 5 0
PO ~°§°JF@¢&:3UL:J&5J~4| 505> de;;)f.-’wj > 5losl> S50,
a0 :yd.\ﬂfbm‘)&,dbuubmwdalw| 5‘,556{3
3o 5 el 545 et ) 7 Bl e S5
Mﬂuwu%gﬁ‘ééygﬁﬁ@wuw@&;w;; s lee
b2 S i Jrr s eSS S SLba S 558 )50,

Yoo



J-:*‘:t-"'-\-lﬁﬁ%s-{ﬂ‘%gﬂ-‘“ﬂd%“ﬁé#‘53'@;)-;5J4%r3;-5¢3g53ﬁf
45 gt 57 5 0e gl W dine 5, 5435 S 0 ol s 55 S 5 p gm0
Crz byl dadld s Sopa sl ) pdalen bl el 5o JUs]
dh )3 )3 e P A5 g i 3 Ll 3 5 g 55 3 sl W 31 ey
éd%%ﬁfﬁw@gﬁﬂwf"'ﬁﬁhj@ :%;333:3&,;}4,345}3%;:4,3
S s> sz s o205 005 58NS 505 2SIl S wlo b 0z i
$oolS et b IS A nip o S e S SO s 51
el sl sl e awsss Lo sl g e o) (Roh > 26 27 2

-é)“a-flﬂ°>;J3'°ﬂ¢;§k&ﬂdab|ﬁ§gﬁﬁg3§§g\h|
SR S8 P i eSSt b S S oS
052 915 Sl 0ol Sad 9520 55 (S o g3z (7 (§ 5 Al
Hﬁdaﬁwwﬁqmvéﬂc«J&’B%smc«ﬂJLaé}.éﬁwbb:
SO JESNELVEE N PNG- tSSVEE S SERPIScE PV PEIN
31l s 35l IS0, 50653l Jow sl 55 S Frdsgrapb a4
‘*—3QJ‘°%5M|¢§§&$)JMJL;JQJL’.Q;J'J;’fﬁt"@@bl’}é‘;
St S 345§§°H-U:5°u-5‘\-3¢-.f‘*-3‘~éf%éﬂ’.ﬁﬁ|°-’w°h"“éﬁ
JS a0 a g e b Ll e i gl J sy Bl an o)L S5 g e )
S b Sz s0bay Y pame 5l SUL 30, S5 00 3 SIS 00 S
o b2 S 5l0S 5 o 2 S5 ] 5l S Jeols s S
szl HsS 052 55kl s s SIS S poging Joa il s 000

Yor



o> 55300 Lol Wa sarlen Lol 95« JBSa5 005 S 50
‘v‘-ﬂ%'“—*&-’“ﬁﬁ-ﬂ.}wmﬂ-’)ﬁjusﬂ“53465“6-’;;’3“;’“
> g

s ) S 1o 5 3815 ol e so e JU b Al SUS Sospedl way o b
W5 5l g sl sl oy 5 45 Lyl a5l (S sd o)l 55 5 555 S
g'&-”g{ﬂéfﬂ%-g;'%—;“:@ungﬂﬁb-’rwﬁdk s 9,8
iz PLle> 25l S bole Bl e bl plin SUla> 550 2 55
Sl o g alansl s 55l s a5, 5o lasl o sly g5V J 5 8 b 5 Lo
SIS Sgray 5 5 Sos Rt ) 28 Jbmly slakia,l
b mdna 2850 gSobilnl donlzs gy oy
32 i oz ool ded 553 93l e w3 sle s s LBl 05 8 10 s gl
‘ ‘ .o,..;‘;J},;j%;xﬂ%g:u‘;uljso:j):@jybm’ﬂ
Sl sl sas JLJJHL";QJ‘?&LJ}AJ&JJUJJ-:AJ 3 g0 A
P53 S0 S o gl TaJu 50 o) podald Jlsiis s g 3
o 43 s b35S by oy 33 5230 51 5512058 JKS o)L 255 S
Sk B g S sl s gdr zodS Jusps0 b SO sogin 2
252000 510 5d Q2 U5 505 3058 S5 ol il o)l 255 S
s S a5 oyl o>

e asayn S50 o el sl e s aSasd oo dd S5 L5
(AN (sl 3)] S

Yov



W:éc\cr

Green plants absorb CO,

Combustion c 0 7.

gives off CO,

Animals respire
and gives off CO,

_ : (]
Animals eat p:llillﬂy(‘ﬂ c

which contain carbon

Decomposing matter
gives off CO,
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Abstract

Biogeography is a basic subject which provides the background knowledge and
understanding on history of Flora and Fauna, Bioclimatology, Synecology,
Autecology, and Industry and its effects on environment.

Biogeography is a prerequisite for Environmental Science and Ecodisaster Risk
Reduction. The scope of this book extends across the fields of plant and animal
ecology and geography. It also covers Genetics, Human Geography,
Anthropology, and the Social Sciences. All of these together form the domain
of Biogeography.

The principal objective is to provide the students of the fields of Geography,
Ecology, Environmental Sciences, and Disaster Management with a new
synthesis of the environmental relationships of living organisms. It is my hope
that the book’s comprehensive approach will also gain an audience of natural
scientists, geographers, and social scientists in search of an ecological
inventory. To illustrate the ways in which living organisms are adopted and
provide the kinds of environments and variety of responses can only be done
within the framework of consistent ecological approach and methodology. The
plan of the book and its essential principles follow certain implications:

1. The plants and animals to which a species or community belongs have,
in the course of time, conditioned their adaptation to the environment.

2. The plant is adaptive structurally and floristically to the environment.

3. The factors exert limiting power upon individual organisms and the
whole community.

4. Ecological processes are everywhere at work. These processes may be
inhibited or accelerated.

5. Natural selection, conserving and improving, operates at the
community level.

All these develop ecological thinking in geographical perspectives. | hope the
students will be able to understand the Biogeography principles in the light of
ecological process and natural selection to conserve our natural wealth and use
it wisely.
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Publishing Textbooks

Honorable lecturers and dear students!

The lack of quality textbooks in the universities of Afghanistan is a serious
issue, which is repeatedly challenging students and teachers alike. To
tackle this issue, we have initiated the process of providing textbooks to
the students of medicine. For this reason, we have published 250 different
textbooks of Medicine, Engineering, Science, Economics, Journalism and
Agriculture (96 medical textbooks funded by German Academic Exchange
Service, 140 medical and non-medical textbooks funded by German Aid
for Afghan Children, 6 textbooks funded by German-Afghan University
Society, 2 textbooks funded by Consulate General of the Federal Republic
of Germany, Mazar-e Sharif, 1 textbook funded by Afghanistan-Schulen, 1
textbook funded by SlovakAid, 1 textbook funded by SAFI Foundation
and 3 textbooks funded by Konrad Adenauer Stiftung) from Nangarhar,
Khost, Kandahar, Herat, Balkh, Al-Beroni, Kabul, Kabul Polytechnic and
Kabul Medical universities. The book you are holding in your hands is a
sample of a printed textbook. It should be mentioned that all these books
have been distributed among all Afghan universities and many other
institutions and organizations for free. All the published textbooks can be
downloaded from www.ecampus-afghanistan.org.

The Afghan National Higher Education Strategy (2010-2014) states:
“Funds will be made available to encourage the writing and publication of
textbooks in Dari and Pashto. Especially in priority areas, to improve the
quality of teaching and learning and give students access to state—of-the—
art information. In the meantime, translation of English language
textbooks and journals into Dari and Pashto is a major challenge for
curriculum reform. Without this facility it would not be possible for
university students and faculty to access modern developments as
knowledge in all disciplines accumulates at a rapid and exponential pace,
in particular this is a huge obstacle for establishing a research culture. The
Ministry of Higher Education together with the universities will examine
strategies to overcome this deficit “.



We would like to continue this project and to end the method of manual
notes and papers. Based on the request of higher education institutions,
there is the need to publish about 100 different textbooks each year.

I would like to ask all the lecturers to write new textbooks, translate
or revise their lecture notes or written books and share them with us
to be published. We will ensure quality composition, printing and
distribution to Afghan universities free of charge. I would like the
students to encourage and assist their lecturers in this regard. We
welcome any recommendations and suggestions for improvement.

It is worth mentioning that the authors and publishers tried to prepare the
books according to the international standards, but if there is any problem
in the book, we kindly request the readers to send their comments to us
or the authors in order to be corrected for future revised editions.

We are very thankful to Kinderhilfe-Afghanistan (German Aid for Afghan
Children) and its director Dr. Eroes, who has provided fund for this book.
We would also like to mention that he has provided funds for 140 medical
and non-medical textbooks so far.

I am especially grateful to GIZ (German Society for International
Cooperation) and CIM (Centre for International Migration &
Development) for providing working opportunities for me from 2010 to
2016 in Afghanistan.

In our ministry, I would like to cordially thank Acting Minister of Higher
Education Dr Abdul Latif Roshan, Academic Deputy Minister Prof Abdul
Tawab Balakarzai, Administrative & Financial Director Ahmad Tariq Sediq,
Chancellor of Nangarhar University, Deans of faculties, and lecturers for
their continuous cooperation and support for this project .

I am also thankful to all those lecturers who encouraged us and gave us all
these books to be published and distributed all over Afghanistan. Finally I
would like to express my appreciation for the efforts of my colleagues
Hekmatullah Aziz, Fahim Habibi and Fazel Rahim Baryal in the office for
publishing books.

Dr Yahya Wardak

Advisor at the Ministry of Higher Education
Kabul, Afghanistan, July, 2017

Office: 0756014640

Email: textbooks@afghanic.de



Message from the Ministry of Higher Education

In history, books have played a very important role
in gaining, keeping and spreading knowledge and
science, and they are the fundamental units of
educational curriculum which can also play an
effective role in improving the quality of higher
education. Therefore, keeping in mind the needs of the society and
today's requirements and based on educational standards, new
learning materials and textbooks should be provided and
published for the students.

I appreciate the efforts of the lecturers and authors, and I am very
thankful to those who have worked for many years and have
written or translated textbooks in their fields. They have offered
their national duty, and they have motivated the motor of
improvement.

I also warmly welcome more lecturers to prepare and publish
textbooks in their respective fields so that, after publication, they
should be distributed among the students to take full advantage of
them. This will be a good step in the improvement of the quality of
higher education and educational process.

The Ministry of Higher Education has the responsibility to make
available new and standard learning materials in different fields in
order to better educate our students.

Finally I am very grateful to German Aid for Afghan Children and
our colleague Dr. Yahya Wardak that have provided opportunities
for publishing this book.

I am hopeful that this project should be continued and increased
in order to have at least one standard textbook for each subject, in
the near future.

Sincerely,
Dr. Abdul Latif Roshan
Acting Minister of Higher Education
Kabul, 2017
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