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THE SITUATION 

Leaders in the tield ot agruoulture have long recognized 

the need tor a .more aggresaiTe plan'tor soil oonaervation in 

Virginia. Only' reoently, hc;,wever, haYe ettorta been ooordi• 

nated by various agenoies to bring about the desired results. 

'l'eaohers ot agriculture are 1n position to make Taluable oon-

tr1but1ons·to this program~ In order to do so they need 

teaching material adapted to their use. The t1eld ia so large 

·that it aeemed desirable to limit this atud.7 to those phase• 

ot soil oonaervation tbat do not involve engineering praotioes. 

Note& A similar study is being made by G • .M. Sautly on 

engineering praoticea in Soll Conservation. 
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OBJECTIVES 

The purpose ot thia study ia to aeoure and organize 

.materials on non-engineering phases or Soll Conservation. 

to be used by teachers and students 1n Vocational Agricul-

tural Classes. 

The tiret part or eaoh unit is designed tor use as 

reterence study by studenta ot Vocational .Agriculture and 

the second part consists ot a Job analysis intended pri-

marily tor the use ot the teacher. (The Job analysis torm 

is that used by the u. s. Ottioe ot Education.) 



PROCEDURE 

ATailable 1ntor.mat1on on Soil Conaenat1on was secured 

by 1nterT1ewing representatives ot agenoiea engaged 1n this 

tield ot work, namely; Soil Conservation Servioe, Agricul-

tural Ad~uatment Agenoy• the State Experiment Station and 
the Virginia Polyteohnic .AgronoJDY' Department. All available 

literature and illustrative material were reviewed and mde 

personal visits to tarmers. 

The moat laportant phases ot study- in the tield ot 
non-engineering soil oonaenation were seleoted, made a ~ob 

analysis ot each phase, and arranged in a torm suitable tor 
use by teachers in Vocational Agriculture. 

The moat up-to-date praotioes in non-engineering soil 

conservation were selected and organized, and designed 

especially as a reterenoe tor uae by boys in vocational 

agriculture olasses. 



Unit I 

RBOOGNIZING THE HUD roR SOIL AND WA!ER CONSERVATIOB 

Soll Los••• 1a the United State• 

Why baa eYer7'boq b•oou ao won1•4·about aoil eroalon 

during the peat tew rears? !he truth 1• thie. Jlan with hie 
ax, hia plow, and hia oow has destroyed a Tery large portion 
ot 'the natural plant oc,,er that proteote4 our land tro.m the 

' 
etteota ot eroa1on bf water an4 bf wind. Wh•n th• white MD . 
t1rat oame to th1a oountr7 there was aome erosion but it••• 
ao alight it wae har4ly not1oed. ben when the aettlera oleare4 

th• timber and plowed their first t1elda, there waa Tery litUe 

eroe1on ainoe the oolleotion ot deoqed leave• and other plant 
' aater1ala on the aurtaoe aoil oolleote4 the rain and hela it 

1n the soil. 
Baoh rear ot oropping baa reaoved or destroyed a l)U't ot 

thia plant or organio matter troa the aou. ·J'or .many yeara now, 

the lite has been going out ot the land in this country. The 
great.et eingl.e oauae ot lo•• ot tert111ty troa our aoil• 1• 
water eroe1on. Rain and wind have been washing and blowing 
ott ov rioh tara aoua. ma.kins us a poorer nation ot people • 
.At preaent, there are about 4lS,OOO,OOO acres used tor orop 

pro4uot1on in the United States. Ot thia aoreage, 7),000,000 
aoreo are too ateep, too severely erode4, or otherwise unt1t 

tor oult1Ta,1on. It ia estimated that onl.7 10,000,000 aores 



are au1table to be brought lnto pro4\lot1on by olearlng new 

lancJ.11 dra1D1ng, and irrigation.. In the nation there are onlT 

62,000,000 acres ot good land that will not erode, Over two-

th1rcla ot the tams have been damaged by eroa1on. Erosion re-

moYea about twenty-one t1aes aa auob. plant tood troa the aoll 
as 4o harvested orops •. The plant tood removed by harveate4 

oropa can be replaced, but '1le sou that -1• lost by oroa1on 

oannot be replaoed •. 

It takes nature aeven.l. hundred yeare to bullcl ono inch 

ot aoil. Thia s&me inoh of soil .may be loat in from one to 

aeven years,. 4epending upon the slope. the cropping e7atem, an4 

the eoU-oonaening praotioes followed. Reoent oatimatea ahow 

that onlJ one out of ten aorea of land 1• being properly handled 

to aave the a:, 11. 

Soil Lo•••• in Virginia 

The earlJ settler• of Virginia were taoed with the erosion 

proi.J.ea Jut aa the people of the atate are to4aJ. When these 

earl7 settler• began to till the land, they found that eo1l 
eroaion took plaoe on tilled land with an1 oonaiderable degree 

ot slope. By the en4 ot the Eighteenth Century, aoil erosion 

bad made great inroads into the agricultural resource• of Vir• 

g1n1a and attempta to oontrol it were beginning to be .made. 

Ko•t ot the 11011 oontrol praotiou 1n use at the preaent time, 

auoh aa the use ot legwaes and &ra•s••• contour plowing, and 

,en-aolng, were·e1ther developed by the Virginia farmer or 



nre known to them 4ur1ng the tirst halt ot the Nineteenth 

Oentu17. One ot the reaaona the early Virginians were unable 

to make more progr••• 1n aoU oonaenation was the laok ot 
agr1oultural organisation. 

George Waahington began oon4uot1ng experiJumta at Mount 

Vernon 1n 1769. He tried to deter.mine whether the land ooul4 

be preaened mor• by harrowing than l»J l.71ng 1n turrowa. So• 

ot the other ea.rlr Virginians wbo were interested in the oon-

aenation ot aoU and water were Thoma.a letteraon, Jamea Madi• 

•on, Patriok Henry, and William Byrd. These leading Virginian• 

along with many other leas pro.ad.nent ones oTeroaae many ot the 

great obataolea and hasarda and a4e poa•1ble man1 opportunit1e1 
'1lat we baTe in agr1oul"1N to4q. While theJ erred at timea 

1n both ohoioe and treatment ot the land, they wiooTered aanJ 

po•a1b1l1t1ea that o.ballange ua to ••t aora intelligently the 

probleu 1n agrioulture ot to4aJ. 

With the 1noreaae 1n population Virginia 1• 4eman41Dg more 

troa her soil to4q than eTer before. Thia demand baa made the 

queation ot oonaenation ot the soil and water a more Tital 
iane 1n the alnda ot the people that are helping to meet the 

4uum4• ot greater produotion trom the aoila ot Virginia. U 

greawr produotion ia neoessary, more oare J11Uat be taken ot 
the aoil ao that these goals oan be ut. 

In 19)7 the United States Soll Cona•nat1on Service made 

a detailed eroaion aurvey whioh 1nolude4 eleYen ot its COO 

Oarapa and one 4e.Dl0natrat1on area 1n·the Pie4mont Plateau ot 



Virginia. 

Thia survey inoluded a total ot 125,000 acres ot land ot 

whioh·2s,ooo'aores were in woodland. From this survey the tol• 

lowing tacts were towid: 

o.04~ ot the land had no erosion, 

24.40~ ot the land had lost leas than 25~ surface soil, 

;9.1°" ot the land had loat about 1/2 aurtaoe sou, 

u.o~ ot the land had lost all or nearly all surtace sou, 
7.4oa/, was alluvial and oolluvial (bottom. land) soil, 

26.00~ was attected by gullies. 

It is estimated that about six inches ot soil have been 

lost since the white settlement 1n the Piedmont Plateau ot 

Virginia. U this soil would be replaced, it would take a 

tre1ght train, traveling at the rate ot 40 miles per hour with 

standard cars 42 teet long holding 50 tons each, 4.3 years to 

pass a given point. This train would reaoh sixty times around 

the world at the equator. 

This survey gives a clear.picture ot what is happening 1n 

regard to soil losses 1n the Piedmont Plateau. 

A caretul stud7 ot a report made in 1945 by the u. s. De-
partment ot Agriculture, Soil Conservation Service, will give 

a more nearly complete picture ot 1.he need tor soil oonaerva-

tion 1n this state. This report gives the erosion conditions 

1n Virginia and the percent ot land area Wider each condition. 

The eight classes ot land are divided into acres by land use 

and capability olasses. These olass1t1oat1ons. are expl4tne4 

on pages 20, 21, and 22. 
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VIRODIA 

•o•loa Ooll41tiona 

rero•nt st -Mm-4 ~--
38 Li ,ue or no erosion ................... ·• •••• 

llocierate to aer1ou eroaion 
(1/4 to )/4 topsoil lost) •••••••••••••••• 

V•1"7. 1eTere eroaS.oD 
.ss 

()7 4 topsoil and sou subsoil lo•t) •••• ·•. 4 

ME•• ot Land br Land t7ses and aaRabllitr Olaeseat 

Cg1,1Yah4 xa, 
,22;578 ,,,i.o1 
SU,192 ?4,21) 

1,540,137 JlS,780 

Otttr ~4• Puts• woocp.an, lo Pi UM -.row. 
Ola•• X Cl.us II OJ.a•• III 

160,224 9),474 177,414 1,119,091 
284,998 299,169 449,621 1,929,200 
904,8241,287,060 1,287,)40 5,14J,141 

Oluaea I, 
II,• Ill 2,98),907 4S,,)94 l,J,0,04' 1,489,70) 1,914,)82 

Olu• IY 401,599 98;077 )78,199 918,,9) 1,6,8,)19 
Olaaa V · 10,729 28,118 2),491 132,123 · · 180,182 Ola•• ff 148,181 68,721 .49j,80l. 2,679,71, 2,618,601 
Olaaa 1'II )54,464 212,876 9)9,91, ~,491,96, J,62,,1J, 
Ola.a• ·nxx - 2,aa, 461 -- --
M1•0•11-ii•ou --~ :-- - -- --

n. peroentage ot total aores 1n eaoh ol.aaa ot land 1• g1Yen 
1D the toll~g 8Ualal'11 

4.4~ iD Olaaa I; 7,61, 1n ~a•• Ill 20,~ in O:lua III1 (Total• 
Ola•••• I, II, and III, )2,2 P•roent)J l).~ in Olaaa IT1 1.,~ in 

Olaae 'YI 2).6~ 1n Ola•• VII 26~ 1D Claaa VII, and 0,1. in Olasa VIII • 
.Prepare4 by th• u. s •. Depar1illent ot .Agriou1,ure, Soll Oonaena• 

tiOD_8en1oe; RegiOD 2, SpanuabQrg, Sou\h Carolina 



Water Run•ott and Soil Broa1on 

Water eroa1on ooours chiefly on eloping land. There are 
three typ•• of water erosion. One type 1• aheet eroa1on where 

the soil is re110Te4 tl°OJll the surraoe an4.1a uauallT unnot1oe4. 
When run-otf water 1a mudq, there 1a aome tn• ot erosion 
Mkina plaoe on the lan4. Th• aeoond tJP• 1a rill erosion or 
the out,1n& ot small atreaaleta 4on the •~ope. The third 
type 1• gu.ll.T erosion where deep pl.lies are formed 4oWll the 

hillside. The amount ot eroaion 1• atfeoted by the steepness 
ot th• slope, the length ot the •lope, the ao11 tne, the 

UIOUJlt ot rainfall, and the land UN. It land 1• OOTere4 w1'11 

growing plants, decaying organic matter, and tr•••• they will 
hold the soU on the hillside. When eloping land 1a plowed . 

and planted to oult1Tated oropa, th• run-ott water 1• JlllOh 
greater. Some experS...nta show that a heaTT oover ot Tepta• 

t1on 1• )00 times more etteot1Te in hol41Dg aoU and 6 time• 
aore etfeotiTe· 1n holdina raintall than row oropa auoh •• oorn 
an4 '°baooo. loreata are oouidered the beat cletenae again.at 
eroa1cm. Not onlT the root• hold the aoll but the toreat l1t-

l•r auoh aa 4ea4 l•••••• \wigs, 11.DL~•• and logs help• make the 

aoil. eponge-lik• and holds the water.· 'lhe srt1a••• and l•swu• 

prnide proteotion to the aoil 1D the•~ .llaJlller aa forests. 

fh• amount ot moiature 1D th• soil otten determine• orop 
71el4a. When the raintall runs ott quiokly, the land 1e aoon 
4ry and th., growing orop ia aoon in need of aore rain. llany 



P01UlU ot water are nee4•4 to produoe a pound ot 4rT utter 
in plants. In oon pro4uot1on, 500 lba. ot ftter 1181' be r•~ 
qUired to produoe Oll9 pound ot ctrr matter. Boll water alao 
aida the 41saolved plant foods to become aTa1lnble to the 
plant• and transports these plant tooda to all parts of •h• 

plant. 

Control Keaaur•• 

It we are to oheok the luge amount ot soil eroalon oa 
ov lan4, we must study' the oonditiona ot our tielda. The 

eauae ot the preaent oon41t1on ot the landa, the beat methoda 
ot 1apl'OTing them, and the outlook tor the tuture an 1apor-

"8nt • .A long-ti.me plan ot oouenat1on haa man7 a4Tantac••• 
8ome ot these an aa tollowai 

1. lfalc•• the beat uae ot eaoh aore ot land on tba tara. 
2. Helps 1n aeleoting the beat praotioe nee4e4 to ban4l.e 

aurplu water. 
) • .uaiata the farmer 1n balano1ng hla produot1on ot 

oropa with the needs ot the farm. 
4. Insures that eaob aore on the farm will oarr7 its 

share ot the tars load. 
,. PrOT14ea a more 4ea1rable distribution ot f&J'!I labor. 

6. Provides tor the aatabliahing ot oonaenation praoti-
oes 1n logioal or4er. 

7. In.aura• the oonaerT&tion ot soil tertilit7. 
Oonaei-vation praotioea and the aorea needing eaoh praotioe 



on tuu ln Virglnia are giYen 1n the tollowing tables 

Ocmaenatlon Need•, Ma.1or Praotioeaa 

Pl'aotioes 

Crop rota\1ou •••••••••••••••••• 
strip oroppin&•••••••••••••••••• 
OUtlet•••••••••••••••••••••••••• 
Terraoin&••••••••••••••••••••••• 
Pertil1aing paature••••••••••••• 
L1a1ng pa•ture•••••••••••••••••• 
Seeding. paature .••••••• • ••••••••• 
11•14 and aull.J' plant1n&•••••••• 
Bar-rest outtins••••••••••••••••• 
Iaproveaent outtina••••••••••••• 
W11411t• border••••••••••••••••• 
Peremual ha.7••••••••••••••••••• 
larm poada, eurtaoe are••••••••• 
Dra1nage improTuten'•••••••••••• 

,yr•• 
2,,,0,oa, 
l,079,J?9 

29;828 
281,610 

J,.562,484 
.l,S96,984 
2,671,618 

-211,;)o 
),249,S.59 2,9oa,as2 147,:,,, 

67,671 
19,288 

1,1.000 

The problea ot erosion rests not in aavlng soil tor tu 
aoU'• aake, but in the rela\ionship ot sou to eoo1et7. With 
the loaa ot soil tram the nation•s fertile t1el4e, purob.e.aing 
power ot farm tamilies 1• aenrely lowere4. Soo1et1 IIU8t ao-
••P' the lo••• Sohoola, ohurohes, banks, and other iaatituticma 

ab.are alike with the ta~ tamil.7 the de\t ot erosion. 
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Unit Il: 

'1'BI IIATORB ARD PROPDTDS OP SOILS 

sou DeTelopman, 

Da, 1• ao11? Soil 1• the na,here4 1urtaoe po:r,1on ot 
\ 

,he earlh, oompoae4 ot mineral and organio materlala arranse4 
b7 weathering in .more or leas det1n1t• l11T9ra. It oonalata 
l.argel7 ot small partiolea which haTe beu altered b7 the rain, 
wind, heat, and troat tor oentur1ea. Soila alao -oontain alr, 
water, and organlo matter.- Soil 1• a 11T1ng thin.a«· ~oded 
aoil 1• a d1'1Dg soil • 

.ilthougb. .moat aoil 1• procluce4·trom natben4 roota, the 
raiD and the sun ba•• o.bange4 the greatl7. Ot atUl more 
importanoe are thoae obangea made b7 the plants and aniaala. 

It 1• eapecially the b1olog1oal toroea that g1Te thoH ohar• 
aoter1at1oa to a aoil that are moat important to man. All 
lite 4epen4a upon the aou. !'here oan be no lite Without 

aoll and no eoll without lite. ill an1.mala, 1nol-u41Ds man, 
get their too4 tram the aoU. The plants draw obealoala out 
ot '11• aoil into their sa~ and ohange theao ohemioal.a 1.n,o 

oomp01U14a that oan be used by animal.a tor bu1141ng tle•h• bloo4, 
and bon••• But it the aoll is det1o1ent in one or more ot the 

uoesaa:r, eloments, p_lanta may be unable to goi enough ot 1t 
to aupplf the needs ot the animal•• 

The Jlllneral portion or the aoil ha• been developed troa 
u.4erl71Dg rook oauaed b7 weathering while th.c, organlo matter 
l• deTeloped troa partly 4eo_qe4 plant and animal ree14u••• 
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All •oil• haTe pore apaoee ot ya17ing •1z••• whioh an tilled 
with air and water, the proportion depending on the oharaoter 

an4 condition. ot the sou •. The prooeaa ot aoil 4eTelopunt 

1• Ter7 alow. It take• from three hundred to t1Te hundred. 

7eua to tora one inoh ot topaoU, depending on the barctn••• 
ot the parent material or underl71ng rook and olimate eond1-

t1ona. 
Many phyaioal propertie8 ot the soil oan be aeen without 

the aid ot instruunta, It waa early reoognized, tor 1na'tanoe, 
tbat aome aoils were mallow and easily tilled• that othera 

"r• aanq and blew readily, and tnat still other• turned up 

in olo4a 1t plowed too wet. Soila begin their history with 

the aoowaula'tion and exposure ot finely d1Y1ded, weathered 

rook aateriala. The next step 1a the 1ntro4uot1on ot 11T1n& 
orgu1au and the beginning ot the aoil-tormi.o.g proo•••• Aa 

the proo••• operates upon t.tB rook material.a, ohangea _are 

8l.owl7 brought about 1n the aurtaoe la7er which, it allowed 

w oon\1nu• tor a long time, will make tho•• layer• Terr 41t-
teren~ trom. tbl parent .material.. The ohanged portion, wh1oh 
1• regarded aa the true sou. may Ttaf in t.biok:ueaa trom a 

MN tllll '° ••••ral teet. The oharaoter and thiolcnaaa ot the 

aoll thus torma4 depend upon the intensity ot the aoil"toraina 

prooeana, the length of ti.ma they have acted, end the res1•-

1'&noe ot the parent .material to ohaJlgo. When a aoil baa de• 

veloped oer\ain oharac,er1at1oa, it 1• aa14 to be a .mature or 

a nll•4eveloped soil. 



A.I UlJ' •-a• of its a •o~l •T be atteote4 b7 
Mohall1oal agenoiea. The aurtaoe la,-r ay be whollJ' or 
par'17 nmoYed by material beneath. '.l'he 
ao11-.mat1ng prooeaaea continue even though the aurtaoe·l•J"er 

1• re110Yed. 

Soll Layer• 
Soll la,era are DU>re or leas def'1De4 seot1ona ot the eoll, 

l.y1ng parallel to the ao11 aurtaoe. It a hole is 4ug·1n any 

well-drained upland aoU, a aeries ot horizontal layers ot 
soU ot Tary1ng 'thioknesa oan be seen on its wail.a. The l.qere 

are called horizons, end they dittor trom one another more or 
l••• sharply 1n such properties as color, texture, and struc-
ture. '1'he euooeaaion of horizons trOJD the aurtaoe down to 

and 1nolud1ns the parent material 1a oalled the soil- prot1le. 
'!he A hor1son includes the upper part ot the profile ln wb:loh 

lit• is mat aotiYe and abundant and the most mature. 
Ueue.llJ'·the plowed layer lie• within the A horizon and 

1noludea most ot it. It may oontain a large amount ot organlo 
matte.r a.a in grassland and nor.o&al forested soils. Th• B horl• 
son ia marked bJ deeper colar and heavier texture 1n normal. 
soil. The O horizon is the wanthored }llU"ent material, l71ng 
below the A and B horizons and above the underl1ins parent 

.ma;erial or D horizon. 
The sol14 portions ot the soil are composed ot ••v•~al 

kinds ot aatter that .may be diT1ded into organlo and 1Dorgan1o. 
The inorganio portion 1s the part that is lett trom tm deooa-
poa1t1on ot the parent rock bJ the chemical. and .meohan1oal pro-



o••••• ot weathering. The organio portion oonaiat• ot 4ea4 
or 11Ying plant• and animals. 'l'lle inorganic portion ot the aol-
14 JU.ter1al ta nriable 1n alze, ranging'troa graYel and 

stone• down to particles of ola7 with diameter• ot 1••• than 
one-h1U14re4•thouaan4th ot an 1noh. The ooar•• an4 medium 
materials are oom.parativ•lf inaotive, aening ma1nl7 a• a 
aupporting t'rallework ot thereat or ~h• aoU. The tine or 

ola, traotion aenea •• a bank in wh1oh plant nutrient• 11a7 

be plaoe4 tor tuture uae and trcm which they may be wlth-

4ran lfhell the plant nee4a th••• The organio portion ot the 

aoil ooneiata ot both 11T1ng and dead matter. Plant roota, 
tungi, baoterla, woru, inaeota, and redenta make up the l.lulk 

ot ,he liT1ng .matter; and the remain• ot plant• and animal.a, 

\ogether with the p:roduota ot their deaay, make up the dead 
portlOD. Thia organic matter plays an iaportant part 1n 

hol41ng plant nutrients and qter. 
!he liquid portion-at the aoil, called the aoU solution, 

oonais~e ot water oontaining Tarying amow,.ts ot 41sao1Te4 
llineral .matter, oarbon dioxide, and ~gen. The .oil •olutioll 
1• ~e me41wa through whioh the aineral elesun\a, nitrogen, 
••••r, and perhaps aou oar'bon cllox14e, enter the plan,. 

It the balance between the various parte ot thia 11qu14 

1• not taTorable, the •oil 1• no, a good medium tor plant 
growth. 

The ihird p,.rt, tile gaaeoua portion ot the Joil, 1• alao 
Yer7 important. It is well known tbat 1t a aoil beooua 

wa-ter-loSSod, it aoura, and nor.mal upland plant• oea•• to 



grow 1n it. In th1• oa••• 'lihe water haa allloat oompl•t•l7 
, 

replaoe4 the air 1n the soil, deprivl~g the plant root• ot 
th• oxygen ot the air whioh is 111lportant to their existence. 
The total amount ot epaoe 1n a sou that ia oooupied bJ air· 
and wa"8r together 1a uauallJ reterred to aa pore apaoe. It 
\he aoll is not porouu enough, it 1a diftioul, or impossible 

tor plant roota to penetrate it, to seou.re anohoraget and to 

obtail;l n~trients u.nd water. It it 1• too porous, it will not 

retain enough water to support good plant growth. 

SoU Texture 

'the propoi·tiona ot ooarsa • 1'1ne, and madium partial•• 
determine the texture ot the aoil. They oan be olaaa1t1e4 

aooord1ng·to size into three principal groups, whioh are oalled 

sand, silt• and cla7. Sand· grains feel gr1 tty to \le tingers 

and 01111 be distinguished b1 the unaided eye. Silt, barely 

v1•1~le to the naked eye, has the appearanoe and teel of tlour. 

The individual particles of the olay traotion are not distin-

guishable b7 the eye, and a large proportion ot thera are too 

saaU to be se~ wider the ordinary- mioroaoope. It 1• tbia 
traotlon that makes soil at1oky when wet. 

Varying proportions ot these particles ot·d1tterent size• 
determine the, olasaea ot ao1la, or wllat is known aa sou iex-

ture. '?he :pr1no1pal olaseea in the order ot the inoreaaing 

oontent ot ailt and ola, _are as tollawsz sand, loaiv sand, 
aanq loam, silt loam, olay loaa, and ola1. 

8an4 1a loo1e and granular. A sandy loam 1a a ao1l aon-



tai•t•• wll m4 aat eacnteb ail\ ..,_ ,i.,- \o aan 1, laol4 

, ... ._r. loaa l• • aoil lulriJlc • talrl.7 nen alxtve ot 
me\, au,, ut 01&7. 811\ loaa •• a •uziate .... , ot tiu 

mt, a wu, ot olq, ner ult ot '11• ,anlol•• belq 

.11,. Clq 1NII l• a till• le:stvecl aoll wllloh lanau lnlo 
elou a.tan bard. wJaa a,, while a 01&7 aoU tona 'YffT 

llut 11111Pa or olocla wJaea 417. Tatve lntl11mu p1u, era• 
lu etteo, • .. plqa1oal ooacU.11oa of '11• aoll al 

·1u latlua•• oa "11• ••P»lT ot auenl •1•-•• 
Boll and Plant B.elat1ouh1p 

In all soil nw.nquent, \he important point 1• tile rel.a• 
t1ouh1p between. the aoll ud the plant a tla. t gr.ow 1n 1 ,. 

Good. •nt oou1at8 (1) 1n ••leo\1ng tb8 right pl••• 
tor a giYen aoil, or 1n ohooa1ng tha :ript aoll tor a givea 

plu\; (a) 1n uintaWn, the aoll eo '1ut.t lt remaina nltalal• 

tor t.ba plant; or()) 1n ehanging the soil ao tllat it l• IIOl'e 
ftitable tor plant produot1011. 

· It * soil is to be taTOrable tor plant oul tUN, 1 t .-., 
meet •ix oondit1on• which ar.1 

1. '!'here IIU8t be a su~pl7 ot pla11t tood autt1o1ent tor profit-
able y1.el4. 

2. !'he ao11 m.uat be tree ot unfavorable ohMdoal eoa41t1ou 
l!r~oh a.a exoesalve ao141t7 or alkal1n1tJ. 

, ). I't ••t be able to hol4 enough aoi•ture to ••I orop re• 
qllireaents. 

4. ftere JJIU8t be a4equa\e aeration to pel'llit the deTelopmeat 



ot a good ro,:,t •J'•tea. 
5. II Jl\lat otter to eroaion under a oropp1.ng •J'•tea. 
6. It auat be suited to the uae ot etr1o1ent aaohin•rJ'• 

'l'll• tunclamant&l oharaGteriatio ot soil is 1ta pNduot1-

v1t7; that ja, its oa~aoi~T to produce green planta. A 

knowledge ot the oapabll1t1ea ot the soil ia neo••SUT before 

the:plants can be seleoted that are beat adapted. Yarains 

praot1oes auoh as orop rotation, strip cropping, and other• 
must be ••leotod to prevent soil loBsea and get tbe sreaieat 
production ot crops. 



Unit III 

PLA1IHDG A CORSKRTAflOI' PKOOIWl 

Ut111a1Dg Contributi&& j,genoiea 

The Soll OonserTat1on Borv1oo o.aaiata tho Boll Ocmser-
Tation District supervisors b7 turn1oh1ng toohn1o1ans. !heae 
teohnioi&ns DU.\ko soil surveys, do tari:i planning, nnd oonduo't · 

recearch on connervat1on problems. 

!be S~te SOil Consenation Oomm.1ttee oonaista or not l••• 

than tour and not moro tban fivo members. '.rhe purpose ot the 

oom1ttoo 1s to oarr, out the obJectives aet torth 1n tho- 3oU 

Oonsorv-ation D1str1ot Law. The obJeot1Tea provide tor oonaer-
ration o~ the soil and sou reaouroea ot Virginia, to prGserTe 

natural reso11rcos, control tloods, prevent damage to &lrus,, 11114 

resenoire, presene wild lite, protect publ1e lands, proniote 
the health, safety, and general welfare ot thl people ot the 

Stat.e. 

'!'he Soil Conservation Diatriota are aub-d1via1ons ot the 
state made up of two to aix oountiea eaoh. To start a 41atr10, 
a aajor1t7 ot the land owner• lying w1th1n ,he 11.mita ot the 
terrt,ory, which !!!Ult 1nolude the aajor1t7 ot acres ot land 

in the area, may f11• a pet1t1on with the Stato·aou Ooneer-

vation Oommitteo asking trust a soil oonaenation dJ.atrio~ be 
organia•d• After iho oo"1l:A1tt9e haa decided on the need tor 
suoh a 41etr1ot 1 a vote 1a held, all Offll.ers ot land. lfing 

wi\hin ,he boundaries are allowed to Yote on tho que•t1ons 



whaiher or not \he 41atr1o\ ie 4eaire4. If the oon41t1ona are 
taTOrable, the State Committee appoints two loeal 

and three are elected by- the voters within the disviot. 

'?he•• wil.l serve as the Board or SUpervi~bra. '?hi• Board pro-
ilOtes the work or oonservat1on within. the d!etr1ot b7 .maJdng 

aTaUable ag1'icul turnl machinery and eQ..l).1,PDlt'nt· end by deTelop-

1ng plana tor oonaervation ot Boil end water. '?hey also work 
out plano tor the proper uae of lli!lds within the district. 

They have the ~ight to nsk helr tron the So11 Consorvation 

and other ~edorn.l and Stato ,~eacios tor teobniosl assistance 

suoh aa soil ez;,arts, enuineers, orop experto, and other teoh-
n1o1ana. 

'!'ha State .Agrioultural Experiment Stations oonduot experi• 

ments, surveys, and reports Oll p%'0blems whioh help the oonaer-
vation program. 

The Agrioultural A4Juetment Ageno1 helps the conaenation 
program by giving Jt&teriala to tU'!le:rs to ain~1n and 

the nation•• productive soil. 

The State l'orestry Service helps with oonsonatiorl by 

promoting proper woodJ.and manage.-nent ant\ firs control, an<l 

the production ot seedling ~res& to be planted on 1410 or 

waate lands. 

Olaae1ty1ng Land Aooord1ng to their Use Capabiliti•• 

Betore land oan be olasa1t1ed, it ia nece11aar1 to know 

the trpe and olaas or soil on the farm. The amount ot ex-oaion, 

alope, an4 ~he olimate muat also be considered whfJn do• 
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o141D& what the lan4 ou pro4uoe •. (Bee Unit II - The ktve 
u4 Properties ot Soll). '!'he sou Oonaenation D1atr1ot Board 
ot Bupeniaora will furnish apeoial help 1n •kins thi• atuq. 
'l'he7 oan turn1ah an aerial photograph ot the tara h'om whioh 
a ap u:r be made. By- uaing a aoil •P ot the tara,. 
the oonaerTation program oan be more easily planned. The 
sucoess or the orops depandR partly on the oonditions of~• 

soil. Land is claas1t1ed into Bight olaaaes and colored on 
the map acoording to the orope they are able to produoe. 

'l'he olaaaes are aa tollowat 
Class I; Lands wh1oh aan be cultivated without proteo-

t1n praotioes, made up mostly or level, well-drained eo1la. 

'lor praot1_cal purposos river and ~reek bottom lands which 

han been given enough e.rtitio~l drainage oome in this ola••• 

Olas9 IIt Lnnds whioh nGed simple proteot1ve praot1o•• 

such a.~ good rotations, fertilization, etc., when put to clean 
oultivatod oro,8. '!'hose are lands or moderate slopes and 
soils which are not easily eroded. 

Olaes III. Landa which need intensive practices suph u 

terracing, oontour cultivation, strip cropping, and olose 

growing orop$ in rotations altornating with those that aro 

olean. tilled. 
Olasa rva Lands which c'an be oultiv~ted ocoaaionall7 

bui are best lett in perennial torage orops tar bay, ,lll\Sture, 

o-r woois. 

Olaeses Vt VI, VII: Lande whioh should neTer be oult1-
Tate4. 



••••• u .. m uet ,., .. '1,.. ........... u aa 
............ MldJIC, tenUlstq, ad Uftnla .... . 

M7 M aeo•UUT ·~ aatepaN. IJleN Nila ~- _.... pa-,. .... 
Gau mi, Luuta wllloll have M ap1o1llwnl .... , ..... 

Q •t nu ·"•"P:PlM&•, u4 MkU uel••· .. u •• 
De~&l'm.111Jl8 ,Ile lleeda ot 'Wl• i'UII 

!'lle tirat need ot the taria 1s to proT14• •nOUflh laNJN 

toJt '11• tarmer an4 hie tau,-. !he type of ta"1.'og ehro4 
bo eon•14end euoll as Met eattle, 4&1,:y1ng,. poult17, wlaaoM, 

;potatee•• peuuts. or trut,. 'lb.en the nub•r or ••rease 
u•e4e4 can be cleoi4-4 trOE1 ,he le.n4 u•• olaaa1:t1oe.,ton •• 
nwaber ot 11Teatook will be goTeme4 ltf the lu4 11•• caa,altll• 

ity ot the taa. It IaY be profitable to o1lllllP tlle type ot 
tarraiJac aner the land a&lJll b1li ,1ea ha n becm tmm4, The 

aon•J' outllll' ~twill be n•oeii•M?'J' to make th• ohu.p __. 
'M eon114el"e4. 

Seleotlng Jla~ou o-t Oonwol 
n 1a n._oa•aeJ."7 to be tud.11.ar "1th~ lam.4 t1laN1ti-

•••1cma cm the tan oetore mtJio4s ot con'trol nn be aeleo-' 
io llee, the ·needs or tha tars. Some lands are level 11'1'11 ao . . 
el'O•ion proble111 and nee4 Ollly got:>4 oropping ir&.Ct1oe wlth 
tert111ser and lime. Oth6r landa are steep and haye le•"t 
theu ,epaeU beaau•• or poor •thods o~ fanung and_., 
•ae &44111onal pnel1ses to raaoh high protu••1••- 9'1'1~ 
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orop_plng _., l)e needed to •ontrol erosion and hold ta -..ter 
-on the t1el4 to. pt high prod11.otio11, while terraoea my 'be 

nee4•4 on othera. Sod watel'Wll7• are uae4 to O&ff7 ott extra 
a110UD\a ot wa'-r an4 11187 ~• nee4e4 to provide more 1187 for 
'Ule tua. It la a waste ot time ancl money to VY' to grow 

oropa on lands not 8u1table tor oult1Tat1on. 'l'heae ahoul.4 be 

planted in torost trees to be used tor Christmas trees, tonoe 
p~ste, firewood or a btlven for wildlito. 



Unlt J;. Ple.nniy a Pros:am 
& 

Operation t Aooepted Practioe• 
I 

I 
1. Utilizing t 1. United States Department ot Agrioulture 

t 
oontr1but1ng I (a) Soil Oonservation Service aaeiata 

l· 
ageno1ea t the Soil Conservation District 

t 
t Supervisors b7 furnishing agrioul-
t 
C tural teohn1o1ana. These teohni-
I 
• oiana make soil surveys, do ta.rm • • • 
t planning, and oonduot research on 
t 
t conservation problema. 
I 
I (b) Agricultural A4Juatment Ageno7 aon-
• • 
t tributes to the oonaenation pro-
I 
I gram by providing practice allow-
I 
I anoe or paJJUnts tor carrying out 
I 
I certain approved practice• on the 
l 
I tarm. 
C 
t (o) The Yarm Security .Agency encourages 

oonaenation praotioea on the farms 
purchased through this agenoy. 

2. The State Ezperiment Station oonduots 
reaearoh on problema,related to aoil 
and water oonaenation. 

). State Yorestry Servioe.oooperatea with 
t 
I the SOU Oonaervatlon Diatriota with 
I 
I forestry probleu. 
I 
I 4. The State Extension D1Yia1on provides 
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2. 

Operation 

GluaifJlng 

lad aooording 
to ~he1r \lae 
oapab111t1ea 

Determining 
the needs ot 
the farm 

.Accepted Praotioes 
1 lntor.mation on l1Testook and orop pro-

' 1 duotion. 
l 
: ,. The State Soll Conservation OODllllitte• 
I 
s and the Boil Conservation District 
I 
• • 

z 

Supervisors promote the obJeot1Ta• 
set torth 1n the Soil Oonaervation 
D1atr1ot Law. 

: Stud7 the nature ot the soil, degree ot 
I 
a eroaion;the slope, an4 the olimate on 
t 
1 the tar.m. 
I 
1 With the help ot the Soil Oonaervat1on 
I 
t District atatt, make a soil map ot the 
t 
I tarm. 
I 
s Classit7 the land into one ot the eight 
t 
: ola•••• aooording to use oapabilitJ. 
l 
I Determine the t7Pe ot farming to be 
I 
I followed. 
t 
1 Decide on the number ot 11Teatook the 
I 
t ta.rm oan support. 
I 
t Estimate the number ot aorea t.bat is 
I 
t oapable ot producing row oropa, •mell 
s 
r grain, truit, hay, and paaturea. 
l 
1 consider the capital outlay 1n proT141ng 
t 
s these needs. 



Operation 
4. Seleoting 

methods ot 
control 

l 
I Accepted Praotioea 
t 
l Study the land olaaa1tioat1ona ot the 
C 
t tarm. 
l 
t Select the applicable oropping system. 
I 
I Use tertlllzer and lime it needed. 
t 
& Use strip cropping to control erosion. 
l 
a Build terraoea where needed tor erosion 
t 
1 control. 
& 
a Bull41ng sod waterwa.p and proP•r water 
• , dispoaal. 
l 
a Provicling wildlite and toreat plantings. 
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Belated Intorut1on 

The SOU Oon••nation Sen1oe u•1ata the SOU Oonaer-
vation Distriot Buperviaors by furn1s.tung agrioultural teoh-

n1oians. These $echn1c1ans mrure soil aurve7s, do farm ~lann1ng, 
und. conduot reuearoh on conservltt1on problems. 

The purpose or the State Soil Conservation Oomraittee 

and the District Buperv1sors 1a to advance ths objeotiYeB set 

forth in the Soil Oonservat1on D1otriot Lnw. The obJeotive• 

ere to provide for the ooneerYe.t!on o~ the sotl r.nd eoil·re• 
souro•a ot Virginia, to preuasrve n!l.turnl re~ourceo, control 

floods, prevent dat!lag~ to da?1s ~nd. reservo1re, 1>reserve rild• 

lite, proteot publ1o lands, promote ths health, •afety. end 

general welfare or th-) peorl& or Virginia. The Stgte Soil 

Oonaen-ation CO.!\l.~ittee or the local distriot snpen'isor~ ma, 

uiploy teohnioel expert., 8nd intob other &~•nte end emplor~•• 

a• it aay :require ~o oerry- out the proc;ram. '?he State Agr1-

oul'W.r&l Jw:peri.&lent ~tatione may oontribute to the oonaerT&• 

iion prograw by Jilli.king apeoial studiea. reports, or survey~ 

u the oolll41ttee may reques,. 

The Agr1oultural Adjust~ent Ageno7 oontributes to thi• 

oon~•rvation program by giving allowance for oonssnation 

praot1oee oarried out on the fr.m. 

The State Forestry Bervioe helps with oonoe:r-vat1on by 

p~omotins proper woodland ~nageoent and fire oontrol; also 
by produoins eeelling trees to be planted on.idle or waste 

land, 



The stud¥ ot the nature ot the so111 degree ot erosion, 
slope, and the climate on tlle tarm will show what crops the 

~4 ll1l11 produce. (See Unit II - The Nature and Properties 
ot Soll.) By the use ot a soil map ot the tarm the conser-

vation program can be planned more easily since the sucoess 

ot the crops are based largely on the oapability ot the sou. 
The land is olassitied to tind out its best use tor production 

and conservation ot soil. 

It 1s important to select the t1Pe ot farming betare the 

conservation program is planned to deteraine the needs ot the 

ta.rm. The nuaber ot livestock to be kept on the tar.ra will 

be deter.mined by the amount ot pasture and teed the tarm is 

capable oi producing. 

The cost necessary to provide these needs must be con-

sidered because it may be too expensive to oarr1 out this type 

ot tarmi.Dg on some locations. It is necessary to be familiar 

with the land classit1oat1ons on the tarm (reter to second OP-
eration) betore methods can be selected to .meet its nee4a. 
A oropp1ng system 1s selected that is best tor· tbe land 
olasa1t1cat1ons. Some land /JI/J3 only need adapted roktions 
and tertU1zer and lime to give the greatest production, 

while other land may- produce better bJ strip cropping, terrao1ng, 

sod waterways, or torest plantings. 
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JIUJlllfflDII 

Be,1er l.an4 Va• in !ho 014 Dol:dnien, llei,o;rt xo. 1, hate loll 

0.Nrra'\1on o-1,'9e, Blao.kaburg, v1_.g1aia. 

Qlaaa1ty1Jaa Land 'for OcmNnat1on J'U11, 'O, a. D. A. ......_a•· 
Ball.etiD Bo. 18S), Slaperin'9aden, ot DooUlllllW, 

Wuh1ngtan, D •. o. 
liw J.aaclaar~ of Soll C~naei:·vaiiWl, u. a. u. ••, Kiall.iJJua-

"u i.ioliuaUon •~• 47l, Sail Oo.ua4irva,1on S.rTio•, 
kp•r1».\4tAdent at DooWNUta,. Wan1.o&wa, D-. ~. 

OUUh• or th• V11'&1Aia Soil Coll89I'Ta't1~R :rraiAiaa PJ:o&raa -
19)9, l,,Jaan Oanier u4 LW.Wllki.aa, v. a. D. •• sou 
Co.uertetioll Bervi<=e, Bl.aokebur11, Virgina.. 

Plauiac a Oonoena\10A P~ tor en 1Jl41Y14al Jan, 
Jijp-1ow.-sval E41aoa~on, Volwae lJ, lio. l arui 2. De;par\-

llM\ ot .A&l'ieult\lhl. .i4aoa\1on, Sehool. ot Vooatioaal 

~aQoa;ion, The Qleuan .. rio~l~v•l Coll•s•• 01-a, 
SO\lth Oaroliu, 

SeD.at• JJUl •o. )1,-loil OodQ'Tat1oa Diatrieu AD\, PaaNt 
~Y Ille Geaeral .li.8•••1'17 ot Vir&iAi& ill 19)8. 

ft• Work ot the Soll Gon••:rvatio• s.I-Tioe, 11. s. D. A.t 1940, 
8\l:,vin\PO.O' ot l»0'1UA1;a, Wuh.lla&~. ». · o • 

....... 



Unit IV. 

ESTABLISHING SOIL CONSERVING OROPS 

A soil conserving orop is any crop that senea aa a 

means ot holding aoil and water on the land, adding organic 

matter to the soil, and improving its tert111ty .. A good cover 

crop reduces the run-ott ot rain and holds the moisture. A 
green orop growing on the ground prevents the plant tood trom 
leaching. These orops also protect newly oonstruoted drain• 

age and terraces. 

Selecting Crop Rotation 

Except when growing bright tobaooo a legume should be 

included onoe every three or tour years 1n the rotation. The 

legume will provide excellent ha7 or pasture, hQld the soil 

and water on the cropland, and improve the production ot the 

following crop. The entire rotation should be built around 

a soil conserving orop auoh as ui-alta, clover, leapedea, 

or one ot the grasses. The beat rotation tor the tarm. 1• 

not the same over the state because or ditterenoes 1n 

climate, and types ot farming praot1oe4. The turning under 

ot a green crop before it matures. green manuring• 1118.T be 

followed as a part ot the rotation. When planning the ro-

tation, it is important to provide a cover ot grain, grasses, 

or legumes on the eoil the entire year.. The teed requirements 

ot the tarm should also be oons14ere4, ainoe as .rauoh ot the 

-lo-



teed should be grown at home as possible. (See A Handbook 

ot .Agrono.my-, Bulletin No. 97, Virginia, Pages 29 and JO tor 

reoommended orop rotations tor Virginia.) 

Pron.ding Hay- Crop• 

\ihen providing tor a hay crop in the rotation, it is 

important to follow 81D8.ll grain with the hay'. By doing thia 

clover and grass seed is •awn wi~h the small grain. This 

method saves muoh labor in preparillg a seed bed. This also 

provides a cover on the aoil atter the grain is h~eated. 

In order to have a large thick growth of hay, it ie necessary 

to applJ 11.m.e and tert111Mer. By sowing a mixture ot several 

graseea, the ohances ot getting a better stand are increased 

and it one ot ~hese grasses tails to grow because of the 

weather or other reasons, a good hay crop may s~ill be pro-
duced. Sometimes summer or winter legumes and graasea are 

used tor hay; these provide excellent cover on the soil and 

serve as a conserving orop. (See A Bandb<;>e>k ot .Agronomy, 
Pages )0 and )1, tor reco.mmended,hay mixtures.) 

Providing Seaaonal Cover Crops 

Seasonal cover orops may be used to protect the soil 

bf serving as a cover during seaso~s when the land 1a not 

occupied by another crop 1n the rotation. The oove:r crop 

may also be used as a mulch 1n oroharda, tor hay, or tor 

pla,1.ns under as a green .manure orop. Some ot the more 



' 00J11111on winter oover orops are wheat, r7e, hat~7 Tetoh, orimaon 
clover, Auatrian winter peaa, and rye grass. These are usually 

seeded in the tall. It aeeded •~ly so that a good growth 

1a produced betore cold weather, the soil 1• well protected 

trom erosion during the winter. 

SWamar cover orops are such oropa as soybeans, oowpeaa, 

lespedeza, Sud.an grass, and oats. These are seeded 1n the 

•P~ing and produoe a oover during the summer. It an7 one'ot 

these cropa 1a planted mainly to hold and protect the soil 

from erosion 1t should be planted tairl7 thiok. A. crop that 

will produce a heavy, rapid growth should be ••l•cted. 

Providing Green Manure Cropa 

A green aanure orop is one that is plowed unAer. It is 

turned under usual111n the spr1ng while the pJ.-nt 1s young 

and tender and while there is plenty ot moisture 1n the soil. 

The young tender plant will soon decay in the soil and improve 

the soil condition tor the following crop. Rye planted in 

the tall provides good oover during the winter and is used 
all over the state as a green manure orop. 

Providing Permanent Pastures 

Permanent pastures are those tields used tor pasture 

whioh are never plowed or used in a rotation. A thick heaT7 

sod 1• one ot the best crops that may be used to oonse"• the 

aoll. To obtain a heavy sod, it is nece•sary to apply a 



suitable 8Jll0unt or a complete tertilizer. usually 400 lbs. to 

600 lbs. ot 4-12-4 fertilizer per acre when seeding. A good 
pasture mixture to plant is 8 lbs. Kentucky bluegrass, 2 lbs. 

red top, 8 lbs. orchard grass, 8 lbs. lespedeza, and) lbs. 

ot ~1 te Dutch clover per acre. The best time to plant tbi s 

mixture is in late summer or early-spring when the weather 

is uaually more taTOrable end the arowth will start quickly. 

Old plantings cit pasture·should be topdressed with )00 lbs. 

to 600 lbs. ot superphosphate per acre in the spring tor 
three straight years. When soils are low 1n potash, 0-14-7 
tertilizer should be used. The soil should be tested ror lime 

requirements and lime applied as needed. The lime and fert-

ilizer applications are necessary to provide a good sod. 

This prevents erosion and gullies trom starting. 



Unit II: 

,Operation 
l 
l 
: 

-Establishing Soil Conserving Orops 

Accepted Practices 

1. Selecting crop. z Inolude a leaum,e onoe every three or 
l 

rotations 

2. Providing hay 

orops 

) •. Provid~ 

s•aaonal .: . .iOQTer 

crops 

: tour years in the orop rotation•· 
• • 
t Select a soil-conserving crop around 
: 
:. whioh to build the erop rotation. 

l• Seleot a rotation that is adapted to 
a 

. :. looal oonditiona, 
I 
,. 'l'urn under· legume crops except tor 
I 
t·bright tobaooo. 
I 
t Rotation should be planned to provide 

' ta cover on the soil the entire year. 

' l Select the rotation that will provide 
. : 
r the most teed to be used on the tarm 
• • 
,. J'ollow smell grain w1 th 1't17 in a orop 
l 
t rotation,. 
: 
t Plant legumes tor hay whenever possible. 
l 
t Test soil to determine the need tor 
l 
t lime and fertilizer, 
l 
l, Bow a mixture ot several grasses unlesa 

' t the grass is grown tor a special market. 
I 

. 1. Summer and winter annual legumes and 
I 
t aupplementar7 grasses may be used tor 
I 
:. a hay crop, 
l 
I. Use a cover oro~ to protect the soil 1n 
I ' 
t orchards and other cropland, when not 
I 
1 oovered by the crop. 
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Operation 
I 
t Aooepted Praotioea 
: 
, Winter cover crops include wheat, r1e, 
t 
: ha1r1 vetch, orimaon olover, Austrian 
I 
: winter peas, and rye grass. 
: 
z SWD.C1er oover crops are soJbeans, oowpeaa, 
a 
: lespedeza, Bud.an grass, rape, and oata. 
l 
I Select a type ot cover orop that will 
l 
t torm a rapid hea.,,- growth. 
: 

4. Providing green t Plow under crops while green tor green 
l 

manure crops l manure. 
l 
& Plow under in the ·spring while there 1• 
l 
& p.1.enty ot .moisture and before the crop 
l 
l matures. 
a 
a Use rye tor green me.nure when doubttul 
t 
& what green manure orop to use.· 
: 

,. Providing perman-: Appl7 400 lbs. to 600 lbs,ot 4-12-4 
I 

ent pastures t tert111zer on new seedings tor pasture. 
a 
t Plant a .mixture ot 8 lbs. Kentucky 
l 
: bluegrass, 2 lbs. ot red top~ 8 lbs. 
t 
1 orohard grass, 8 lbs. leapedeza, and 
• • , ) lbs. white Dutch cloTer per aore. On 
I 
& soils ot low fertility use 20 lbs. ot 
l 
& lespedeza and S lbs. ot red top. 
I 
& Plant 1n late sum.mer or early spring. 



l 
O;2er!tion t AoceEted Praotioea 

• • 5. Providing I Top dress the pasture with 300 lbs. to 
I 

permanent t 600 lbs. ot superphoapbate per acre 1n 
I 

pastures I the spring tor three straight years •. 
I 
I o-14-7 tert111zer ahoul.4 be used on 
I 
: soils low 1n potaeh. 
a 
t A}>ply lime When needed as shown b7 
I 
I soil teat. 
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Related Intormation 

A legume inoluded 1n the rotation inoreaaea the yield 

ot the tollowing orop bJ adding organio matter and improving 

the condition ot the sou. U a soil•oonserving crop 1a 1n-

olu4ed in eaoh rotation, the soil structure is improved and 

erosion is better controlled. Orops turned under as green 

manure replaoe in the soil the neoeaaary elements tor plant 

growth and 1.m,prove the soil condition. Beoause ot the dit-

terenoea 1n soil,_ climate, and type ot farming in ditterent 

aeotions ot the atate, no one rotation 1a beat. Plan the ro-

tation to provide cover on the soil during the entire year to 

preYent eroalon. The teed requi2ements ot the tarm must be 

oonaidered when deciding on a rotation to provide aa much 

home grown teed as possible. 

It a bay orop follows small grain in the rotation, the 

ooat ot seed bed preparation 1s reduced since the grass oan 

be sown with the small grain. 

Proper )SmSng and fertilizing are essential in producing 

hay et~loiently. By sowing a mixture ot se~eral grasses, a 

better qua11ty ot hay is produced and it one ot these grasses 

.tails to grow because ot t,reezing or drought, the ground will 

be covered with the others •. Grasses may be seeded alone it 

they are sown tor a special purpose such as tor seed. Summer 

or winter annuals JDa7 be used as oatoh oropa in case other 

grasses tail. 



Fut growing cover crops establish a good root system, 

and, theretore, hold the soil, water, and plant nutrients 1n 

the aoil • .Arly orop that provides a thick cover and stays 

green during the winter provides a winter cover suoh as small 
grains. Summer oovor orops are usually planted in the spring 

following a crop that has been harvested-or turned·under tor 
green manure. 

It orops are turned under in the spring while they are 

green, the great amoWlt ot moisture in the soil helps to 

decay the tender green plants rapidly and thie deoayed matter 

provides plant tood tor the tollowing orop. 

Rye grows in all sections ot the state, provides winter 

cover, grows rapidl.y, and becomes established easily. 

Fertilizer is necessary in estab~1sh1ng permanent pas-

ture to produce a quiok, heavy, thick growth. ~entucky blue 

grass is one of the best perm!Ulent pasture grasses tor areas 

ot the state to which it is adapted,. but it requires some time 

to become established. For this reason it should be soeded 

1n a mixture ot other grasses. Atter pastures are established 

applications ot tertilizer and lime are neoessary to produoe 

good pasture that will conserve the soil and water. 
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·unit v 

PROVIDING WILDLIFE AND FOREST PLANTmos 

The Im.port111111e ot Wildlife and roreat 

Wildlife plantings are neoeasary to provide food and 

oover tor birds and animals and to help oontrol aoil erosion. 

Birds and animal a need some kind ot OOTer in whi oh to make· 

their homes and in which to hide when attaoked by an enemy. 

Cover also giTes proteotion trom bad weather. Their tood 

supply should be near their homes to proteot the birds. 

Man has destroyed many of the natural hiding plaoes ot 
wildlife by outting out timberland, draining swamps, and 

oleaning tenoe rows. 

Inseots are becoming more plentitul eaoh year. Birds 

are aotive enemies ot inseota and are, theretore, yery illl-

portant 1n t.heir oontrol. Wildlite plantings at the proper 

plaoes are important soil and water oonaervation praotioea • 

. 
Establishing lield Borders 

Field borders are wildlife plantings whioh are planted 

along the edges of fields to make better use ot the land. 

When planted aorosa the end ot oropland tields, they give 

room tor turning when planting, cultivating, and harvesting 

farm oropa. When the end of the fiel~ lies on a slope, JllUOh 

erosion takes plaoe unless a permanent cover is provided. 



At the same time tb.eae atripa furnish tood and oover tor 

wildlife. The strip should be wide enough to allow tor 

turning and wider when·needed to proteot the soil. 

Field borders are also developed along woodl.anda to pro-

teot the soil trom erosion and to provide a turning row. 

This section along the woodland is otten planted to t1eld 

orops with little returns beoauae the tree roots reaoh into 

the tield and use the moisture and plant rood. Thia is en 

ideal location tor wildlife sinoe it is between the wooded 

.areas and oroplands. 

A seed bed should be prepared betore wildlife plantings 

are made on the strips. These are permaneii.t strips an1 the 

only attention needed is to keep out sprouts than may orowd 

out the better plants. 

Providing for Wildlife on Eroded Plaoea 

Many stream banks are badly eroded and are outting back 

into the oroplenda. These banks should be planted with 

grasses end shrubs to hold-the soil and would not interfere 

w1 th cropping near the stream. All drainage ways on the tarm. 

should have a permanent oover such as legumes. grasses, or 
shrubs to hold tbe soil and provide proteotion tor birds and 

animals. Steep slopes, rooky outorops, and sinkholes pronde 
Tery little inoome to the farm unless they help control erosion 

or enoourage more birds to live there. When plantings are 

made on a badly eroded hillside sometimes it is best to get 
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to get them well rooted on a strip across the top of the hill 

first. This gives protection to the next strip when it ia 

planted. 

Selecting Looation tor Forest Tree Plantings 

Forest tree plantings are usually made on larger areas 

ot idle, waste, or eroded land where they will not out down 

orop production near them. It may be a field located too tar 

away trom the barn and other ta.rm buildings to be used to 

adnntage as cropland. The trees and shrubs will hold the 

aoil on steep land better than any other .orop or pasture be-

cause or the large root systems and mulch tormed by fallen 

leaves whioh aat as a sponge to hold water when it rains. 

Many old woodlands tlll t have been improperly kept or where 

trees have been out out should be reforested with young seed• 

lings to produce wood and lumber needed on the farm. 

Selecting the Kinds ot Wildlife and Fore st Plantings 

A variety ot plants should be grown to supply tood and 

shelter for many_ different kinda ot wild.lite. Plantings may 

inolude legumes, grasses, shrubs, vines, truit trees, and 

forest trees. The kind ot eaoh to select tor planting sh011ld 

be determined by the use to be made of the area, the type ot 
soil, and their suitability to that seotion ot the state. 

Legume plantings may include lespede,a, sericea, Korean, 

common or the shrubby species, olovera, vetches, or alfalfa, 



while grass plantin~s may include such specimens ae orohar4 

graas, browntop millet, or SUdan grass. Some ot the shrubs 

which may be planted are 8UIIDler grape, dogwoods, haz~lnut, 

eleagnus blaokberriea, bush honeysuckle, and mah lespedesa; 

also oyrtobotr1a and bioolor leapedeza. The speoiaa or kinda 

ot trees to plant will Tarr 1n ditterent seotions ot the 

state, but some ot the moat oommon trees to use are the pines, 

loouats, and yellow popular. Apple, oultivated cherry, wild 

plum, black gum, mulberry, hickory, blaok walnut, white wal-

nut, also are uoellent. A,_ f'ew, at least two or three per 

aore, truit and nut bearing trees ab.ould be included in eaoh 

plan ting it the needs ot wildlife are to be taken oare ot. 
Su.oh trees as red oedar ancl Norway spruce should .be planted 

to supply much needed cover tor quail, rabbits, and song-
birds, 

Planting Trees end Shrubs 

. seedlings or young trees aay- be aeoured troa the State 

Forest Department or tm Soil ConaerTation Service, The 
Forestry Departmmt plants seeds tram vdlioh these seedlings 

ue produced. These seedling• are seleoted from the best 

nrietiea and are tree from disease. They- should be seoured 

and planted in the spring betore the buds laegin to swell. 

All the small tender roots ot the seedlings must be 

kept moiat while handling. It they oannot be planted as 

•oon a• they arriTe, tbey should be "heeled in" until tbef 

oan be planted. The distanoe between the tree• planted will 



TUY, depending on the kind ot trees, soil, and purpose tor 
whioh the trees are planted. The average distance is & tt. 
to 8 tt. apart which will require about 1 1000 per aore. 

Mark the rows and plant in a straight line. Use the grub 

hoe to dig the holes wbioh should be large enough to spread 

tbs roots out evenly in all direotions. The trees should 

be carried in a pail ot water while being planted to keep the 

roots moist. Set the seedlings about the same depth as they 

were grown in the nursery to make sure all the roots will be 

oOYered well. Tramp the soil tight around the young tree 

to prevent air space, to hold the moisture, and to plaoe the 

roots in oloae ~onte.ot with the soil. Thi• is very important. 

Managing Woodland 

The greatest enemy of woodland is tire. Forest tires 

are more likely to ooour near highways, railroads, and broom-

aage tields. Fires destroy the trees, burn valuable leaves 

and oover on tm tar eat floor whi oh aota as a sponge to bold 

the water during rains and tloods. 

Diseased trees should be remoTed to prevent the disease 

from spreading to other trees. Crooked am broken trees 

llhould be removed to :make room tor other trees ot more Talue. 

Avoid breaking tba bark on trees to prevent inseot and disease 

inJur7. Sometimes undesirable species ot trees should be out 

out to prevent their orowding out more important trees, 

auoh as ivy should be removed beoause the7 interfere with 



tree growth. 

The state Forestry Sern.oe should be notified when 

serious disease, insects. or peat trouble is discovered or 

when a tire is out ot control. The managemm.t ot the toreat 

and wildlife plantings would depend on the purpose tor whioh 

·,they are produced. If they are planted tor timber all unde-

sirable plants ehould be removed. Vlhen plantings are made 

tor wildlife and erosion oontrol a large variety ot plants 

may be desirable. 



Unit III 

Operation 

1. Establishing 

: 
• • 

Pron.ding Wildl1te and 7orest Planting• 

Aooepted Praotioes 

: Plant aoroas enda and sides ot fields 
I 

field borders rand along woodland next to oropland. 

2. Providing tor 

wildlife on 

eroded plaoea 

: The width ot tbe border may vary but 
• • : should be trom 25 tt. to 50 tt. in width 
I 
s along the woodland, depending on how tu 
I 
: the mature tree roots reaoh into the 
: 
: oropland • 
• • : Make strip as nearly uniform. in width 
: 
a aa possible • 
• .. 
: Prepare seed bed betore planting • 
• • 
: Do not plow or oultivate wildlife bor-
• • : dera after they have been made. 
: 
: Cut out trees that crowd or oome up ln 
: 
: the bard.er. 
: 
: Use wildlife plantings along stream 
: 
: banks, drainage ways, steep slopes, .. • : rooky outoropa, sinkholes, or eroded 
• • : field borders. 
: Inolude both herbaoeoua plants am 
: berry bearing shrubs • 
• • : Plant a small strip aorosa tbe top ot 
·: 
: the hill first it erosion 1a bad. 

: Smooth over deep gullies •. 

: Prepare aeed bed and mulah lightly, 



Operation 

3. Selecting 

location tor 

forest tree 

plantings 

'• Selecting the 

kinds of 

wildlife and 

forest 

plantings 

• • 
: 

Aooepted Praotioes 

: (about 8"} with straw or litter • 
• • : Plant legumes, ·grasses, or shrubs. 
s 
: Make tree plantings on idle, waste, or 

eroded land or on land that doea not tit 

in well with the rest ot the orop and 

pasture land. 

Plantings may be made in en open stand 
: 
: ot trees to increase the emou.nt ot g-rowth. 
: 
: Provide a variety ot plants. 
• • 
: Plant legumes, grasses, berry-bearing 
I 
: shrubs, vines, and forest trees. 
I 
: Legumes may include the lespedezas, 
r 
: Korean or comm.on, oyrtobotrya, 
: 
: olovers, vetches, or alfalta • 
• • : Oraaa plantings include orchard graaa, 

: browntop millet or SUdan grass. 
: 
: Shrubs that may be planted are dogwood, 
• • : hazelnut, blaokberriea, bush lespedeza, 
: 
: privet, eleagnus; bush honeysuckle, and 
• • : wmmer grape • 
• • : Species of trees from m1oh to select 
: 
: are one of the pines, blaok locust, yel-
s 
: low popular, apple, mulberry, red cedar, 
: 
: and Norway epruoe. 



Operation 

5. Planting trees 

aDd ahrubs 

&. Woodland 

Managemmt 

: 
• • 
• • 

Acoepted Practices 

: Seoure seedlings from State Forest 
• • : Department or the Soil Conservation 
: 
: Service. Plant only disease-tree treea 
• • : and shrubs. 
I 
s Plent in the spring, usually before 
: 
: the buds begin to swell • 
• • 
: Keep roots moist betore. planting, 
s 
: "heeled in," it necessary. 
s 
: Plant trees 6 rt. by 7 rt. apart, 1,000 
: 
s per e.ore. This may Tary aocording to 
: 
: kind of trees and the purpose for whioh 
: 
: they are planted. 
: 
: Use the grub hoe to dig the holes. 
: 
: Carry tbe trees in a pail of water. 

: Dig the hole large siough to spread 
: 
: out the roots • 
• • : Set tbe same depth they stood in the 
: 
: nursery. 
: 
: Tramp the soil tight over the roota. 
: 
: Proteot plantings trom tire and grazing • 
• • 
: Remove diseased trees and trees killed 
• • 
: by lightning when tound and plm t other 
• • : trees to replace those remoTed. 
: 
: Avoid breaking the bark on roots and 

s trees. 



Operation 
: 
: Aooepted Praotioes 
I 
i Notify State Forester when aerioua 
I 
; disease, inseots, or pest trouble ie 
I 
; discovered. 
s 
1 Out out.undesirable species ot trees • 
• • 
1 Out out such vines ,s ivy and woodbine 

. : 
; only where OTer abundan~ or objection-
: 
i able to the purpose tor whioh th~ 
: 
: woodland is being developed. 
: 
t Plant ahruba along woodland borders. 



Related Information 

~1el4 border atripa are uaed aoross the ends and aidea 

ot fields to provide tor a turning row when cultivating orops, 

alao it controls erosion, and gives tood and shelter tor wild• 
life. It ahould be wide enough to turn on when planting, 

oultivating, and haneating the orops. The field border 

alons the woodland helps to control erosion by providing 

growing pl.ants on that area where roc:ts ot trees extend into 

the oropland, and crop production is small. By rraking the 

atripa a uniform width, cropping will be easier. It a seed 

bed ia prepared the plantings become better rooted. It trees 

are out out along the border at ditterent times, little addi-

tional work 1a needed. Plantings along the stream bank•• 

4r•1nage ways, steep alopea, roolq outcrops, and ainkhole• 

hold the soil and water and provide tood and shelter tor wild-

life. 
It a strip is planted aoross the top ot a hill above 

badl.7 eroded areas betore the entire h1lla14e la plante41 the 

oropa will become well rooted and make it easier to grow 

wildlife plantings below by holding the water and soil on top . . 
ot the slope. A mixture ot plants provides more ot a variety 

ot tood tor wildlife. A muloh is necessary to obtain beat 

results tor aeec11ng or planting on badly eroded areas. When 
. 

planting in an open stand ot trees. the number ot trees per 

acre 1s increased which is better land use. Sericea lespedeza 
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is better than Korean or oommon le~pedeza s1noe their roota 

re.main in the soil tram ,-ar to 7ear. 'l'ha kind ot plants, 

trees, and shrubs should be selected according to the t7Pe 

ot soil, climate, and other conditions which atteot their 

growth. 'l'he State Foreatr7 Department or the Soil Conserva-

tion Service will furnish seedling trees whioh are dependable. 

The seedlings will grow·oet~er it the7 are planted before 

tbe buds begin to swell. It roots are kept moist while hand-

ling, more ot the trees will grow. The planting distanoe-

will not be the &8Jll8 tor all trees. It•will vary aooording 

to the kind ot tree, the soil, and th~ use to be made ot the 

trees. The trees will have better root foundations it the 

roots are spread out when the7 are planted. The tramping ot 
the soil over the roots when t.be trees are planted prevents 

they trom dr71ng. Yire kills the leaves and bark on the trees 

and burns the .muloh, leaves, and sticks on the ground. It 
- . 

also kills wildlife. Grazing the woodland oleana out all 

young treef, tramps the soil, and injures tbs roots ot tbe 

trees. This will start deca7. Diseased trees should be 
removed to prevent the disease trom spreading to other trees. 

Undesirable trees are removed to give more room tor better 

trees to grow. 
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