The cfiect of contour tillage on yields is fnther shown by Table § data and resulls

when two row directions are compared st Marectus, New York, on an 8 percent slope

{27).
TABLE 8
Corn Yields (Bu/A) Comparing Two Rew Directions
YEAR BIRECTION CONIOURED DEFERENCE
Up and Down {% YIELD)

1547 PR 562 53
1546 758 Ti4 3.8
7550 53 §AE 3E
1553 §87 11235 5.3

AVERAGE: 72 3G : 150

Measurements of rainfall and munoff amounts were made i the Sﬂutﬁﬁm
Piedmont Conservation Research Center, Watlinswille, 0A on a Cesd] sandy loam fo
compare row directions, These results appear in Table % and indicate 2 5.5 jnch reduction
in ninoff in the cotton plots and a 2.5 inch reduction in the com plots (28), Assurning
that 70% of this reduction from runoff was due fo contounng was eifective in additionad
yiclds, one could expect fom 50 to 55 more ponnds of cotlon per acre.  3ince many
factors wowld influcnce the exact exposted yield, one can only gencralize about the
increase.

However, in other research work at Clarinda, Yowa, contour cultivation

increased snnnal infiitration by 2.3 inches and increased com yields 12 hushels per acre
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(29). In 1966, a delailed summary of runoff and erasion research in 24 states and Puerto

Rico concluded runoff losses were reduced more than 15 percent by contour tillage {30).

TABLE ¢

Axerage Annvat Rainfall and Runoff By Row Direction and Slope

CRGP ST OPE ROW RAINFALL RORGFE
TREATMENT (%) DIRECTION {Inches) (INCHES
%)
Calton 7 | Comour 5577 633
11.4%
Cotion 7 Up-Down Ji 387 953
17.7%
T 7 Eontour 57 334
8£.2%
Comm i Up-Down Hill 557 T3
12.6%
B,  TERRACES

Graded terraces are builkt on sloping and to catch end divect nmofl water into a
protected waterway, thus controlling erosion. Level temaces, ot presently used in MNorth
Caroling, are designed 10 catch ranoff water and gives it an opporiunity 10 infilirate into

the soll. Level terraces are frequently ridged at the ends or at intervals along their Jenpth




and thus serve as catch basins, The tile outlel terrace, used only 2l a few specific sites in
this state, is primarily for erosion control, but will provide additional infilwation near the
infet of the tile,

The slight delay of runoff water in the channet of the graded terrace gives time for
some slight increases of water infilration: inte the soil. On fand with an impervieus
subsot], the amount of infiltcation in the channel will be slight, while on decp, open soil
an appreciable water savings is possible.

At Bethany, Missowrd, {31) with an annusl precipitation of 37 inches,
conventional terreces permitted 21 pereent of the waler to run off, while on Jand not
terraced, 2V percent of the precipitation ran off the land. This is 2 savings of 6 percent or
more than 2 inches of water due 1o lermacing.  Simiar results were obtained af Guthrie,
Qldaboma, where the average annual precipitation is 32 inches per vear. Hore, termaced
land permitted 17 percent of the rainfall to run off, while land not lerraced allowed 23

poroent to ron off. Again, terracing reduced munoff nearly 2 inches or & percent (32).

C. EIRIPCROPPING
Contoured strips tend to slow down the mte of water Jow and allow opportunity
for a Jarper volume of the precipitation fo be absorbed by the soil. However, the true
effectiveness of striperopping is difficult to evaluate. 7t is more realisieally a resource
munagement system compnised of several good water mranagement practices such as orop
rotations, grass in rolations, cTop residue management, eonlonring, cover crops, and in

many enterprises, no tll. When one combines the offects of each of these practices along

25



with the efiect of various strip widths and soi] textures, it is virhially impossible to
predict ap average increase in soil infiluation. However, research supports that
stripcropping is & more effective practice than contouring or most of the olher practices
evaluated singularly.

Experiments at La Crosse, Wisconsin, from 1941 to 1951 on 11 percent slopes
planted to a 4 year rotation of com, oats, and two years of bay, showed only 3 percent
more redoction than contowring alone {33). At Blacksbure, Virginia, 2 5.4 aere ficld
planted i corn, up and down hill cultivation had an average 103 percen! nmoff of
surface water from 1939 through 1942, Afier stripcropping in 1943, the surface runoff

wias reduced 0 an average of 6.9 percent for the peried of 1943 wnti] 3950 (34),

Do SUBSQILING AND DEEP TILIAGE

Dieep tillage can bave a significant effect on the rate of infilzetion while the
effects on water storage capacity are less substantialed by research, However, one wonld
normally expect some bencfits from extension of storage depth and reduction in plant
rool zone restrictions. Subgeiling or deep tillage fo shatter or disrupt water restricting
subsurface horizons may reduce runoff losses on many soils. The ovenall effectiveness of
subsotfing is influenced by whether the restricted Jayer is due to 2 tight, Sne textured
subsoli or a distinet plowpan found in loamy or sandy Josmy soils. During 1957 at the
Whealland Conservation Experiment Station near Cherokes, Oklahoma, a chisel was
used fo break 2 plow pan in a fine-textured soil. The chisel-plowed featment reduced
runeff from three storms in 1953, During the second year, runelf from seven storms was

sl substantiably less on the deep-tilled tand than on the unreated. Tneach of the two
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seasons, raneft from the deep-tilled plots was spproximately one-half that from the
untrested area (35).

A research study in Lincoln, Nelwaska, was initiated in 1972 to determine the
effect of differont fillage systerns oR moisture use, moisture conservation, and com yields
aver & four-year period. Resolls for locally edoptable tillage methods are contained in
Table 10, Slopes ranged from 3 to B percent and plot areas were established between and
parallel & terraces.

TABLE 10

Meisture Storage, Water Use and Com Yields for Throe Tillage Systems

SYSTEMS SVSTENM OFERATIGE ]
1 ddaidbonmd Blew: TGk FAALKS, Tk, P 30 LT 10k, FHGFT 37 SETHE
I TTCHEE Plow ot SITES, CHTE] plawe jin Sk digk, 30 Sptng
2 N LUt seadks, phant an Spnng
#.
Cam Viekds {BulA)
Bystern Mo, 1972 W 1974 1975 AVERAGE
1. Plow S 1377 S &5 TGE
2 Clare] Flow  § 1193 1307 £3 9 £z,
T HEN] 1364 1 ¥4 L0

Precipitation duting the stedy ranged form above normal the first twoe yeas o

helow nomsal the Iast two vears, The anpual rainfall in 1974 and 1975 was 28 and 32
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Precipitation during the study ranged form above normaj the first two years 1o
below normal the last two years, The annual rainfall in 1974 and 1975 was 28 and 32
percent, respectively; below the 22 year average. Runoff losses were low during the
four-year period, the highest in 1973 when annual precipitation was 42 percent above
nomal. Yield differences belween treatments were non-significant statistically for the
fizst three years. The fourth year the chisel plow and no-4li plot yields were significantly
higher than the moldboard plowed for a net difference o 25.7 and 32.1 bushels per acre
(36,

Suiolling was shown (o increase water storage at St Anthony, Idsho, Soil
samples in March, 1953, measured 1.4 inches of additional moisture stored in soils that
received fall chiseling or subsoiling in comparison with no £l treatment. Subsoiling the

previous year bad increased profile moisture 3.4 inches (37),

J1.C. Harden reported at the 1978 Sontheastern No-lil| systems conference that on
his Coastal Plains Alabama farm, in-row subsoiling on highly compacied soil allowed
less tunoft due to the fact that the subsoil plot acted a5 a funnel for channeling more
water into the sabsoil. He said, “We can apply heavy rales of irrigation waler at longer
mtervals. The shattering of the hard pon allows deeper Tont penetration, up to 7 foet, into

the subsoil area which we consider a second reservoir of moisture.” (3 8}
At Tifton Georgia, a 135 to 25 percent vield difference was obtained form subseiling and

irrigation (39). Trrigation was used when plant sfress on the (reatment ares indicated

avaiizhle water shortages. Table 11 summarizes results fiom this test,
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TABLE 1t

Effect of Sofl Compastion on Yield of Imigated Sweet Com, Cucumber, 2od Southemn Pea 1975

Sweet Com Curumber Southern Pea
{CratesfAcre) {DoHarsfAcre} {Pounds/Acre)
56 Compacied 578 377 LI
Compatted 200 24 1873
Peyeeny Décrease 12 £3 22

Snils having relatively ﬂﬁn compacted or cemented layers, can henelit from deep
tillage and the loosening of the profile. The period of effectivencss virics widely with
soi! conditions and the total effectiveness is highly dependent upon specific soil
characteristics, moishue contend, crop management practices, and secondary fillage

operations. The fime of treatment may also be important in determining effectiveness.

B CROPRESIDUE MANAGEMENT
Judicious use of crop residues either incorporated in the soll or maintained on the
soit surface can help in maintaining infiltration rates, preventing surface crusting,
inproving soil agpregation, and modifyisg the tunsport and retention of water, heat, and
air in the 50il. Incorporation, however, is not nearly as effective as jeaving residues on

the surface.
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Baker and Laflen found that soil covered by com residue at & rate of 1,336 pounds
per agre (ahovt the amount foft after chisel plowing, 2 diskings, and planting) jost about
0.7 inchos of waler of 14 percent of the 5 fnches applied as runoff, beginmng about 30
minutes afler application. In tids rescarch, the 5 inches of water was spplied in 2 2 hour
period with a rainfall simulator, Check plots began losing water 11 minutes afier

beginning application and lost 50 percent or 2.5 inches as rupoff (40),

In Nebraska, a study was made comparing the difference in infitration under
sonditions of no slraw, 2 tons of straw disked into the soil, and 2 1ons of straw left on fhe
surface. I the plot with no straw, 21 percent of the 17.9 inches of minfall bebween Aﬁ:ﬁi‘il
23 and September 8 was absorbed by the soil; 39 percent of the rainfajl seaked ino the
soil where 2 tons of straw had boen disked in; and 54 percent of the rainfaii maved into

the soil {41) where the straw was Jeft on the surface (Figure 8).

{Refer to Page 35 for Figure 8)



Figure 8. Straw Increases Infiltration of Water

tiftration durng growing seascn
{acresfinches)

2 Tans of Sttaw par zere 2 Tons of Biraw per aore
Bigked into soil left on the surfate

Residue distibution and orientation are as equally important as amount when
evaluating whter managemonl effectiveness. Standing residue presents a lesser
fmierception area for vertically falling raindrops, and is nonmally less effective in
maintaining miilration efficiency. Uniform, horizontal distribution has proven to be the
most effective placement. Effectiveness of partially incorporated residue varies with
percent feft on or near the serface. Tillage practices, other than moldboard plowing, will
incerporate 10 to 70 percent of the surface vesidue and reduce infiltration rates due to a
fast decline of surface conductivity as rainfall continues. Infillzation is temporarily
enhanced when soil shrinks away from pieces of residue near the surface or sticking
throuph the $oil surface and allows open channel fow into the 201l {423 Residues

completely incorporated into the soil would have little or no direet effect on infitration
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for surface storage capacity, Should the decomposed products promote greator structural
stability, then infiitration would intensify.

Heavy amounts of crop residue on the soil surface will slow the evaporation rate
of soil water and is the major water conservation benefit of No-Till. Thiz benefit ic
especially noticed in double cropped enterprises when planting is necessary during dry-

hot periods,

F. CROP ROTATIONS

Different crops have different effects on soil strueture. The way 50ils take in
water and permit it {0 move through the profile depends op the way the ﬁoil particles are
wrranged into granules or aggregates, The storage of water in the soil, use of this water
by plants, and the exchange of gasses between the soil pores and the atmosphere also
depend on 50 stimetare.

Lerge pores within the soil mass to provide rapid movement of water, are
generally desirable. When a row crop is grown, the stiring of the soil in preparation of
the seedbed and cultivation tends to break down the structure of the soil, destroy many of
the aggregates or granvies, and reduce the proportion of large pores. Because
decompasing organic malter provides substances that help to coment soi} particles into
stable aggregates, the crops that retarn large amounts of organic residue usually bave 2
beneficial ¢ffect on sywcture and in turn on the moistors of the soil. Table 12 contains
data which enables one to relate the moisture sbsorption for different soil textures and

organic matler levels(43).
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TABLE 12

Percentage of Molsture Absorbed Due to Crganic Matter Content of Differemt

Soll Textures
T SGIL TEXTURE % ORGANIC % MOSTURE
MATERIAL ABRSORPTION
DUE TC ORGANIC
MATTER

Fine Sandy Loam 285 | 23FY

Silt Loam ' 2.2 _ 200

Silty Clay Loam 2.0 25.73

Sitiy Clay 20 5950

Tn South Caroling, a study was made to compare the rale at which water moved
inte two soils, one which had grown conlinuous collon, and the other which had beenin a
rotation of cotton-wheat-lespedeza. Waler soaked inlo e soil that had been in rotation

443 percent fagter than hrough the soil that had grown comtinuous coitan (44).

Organic matter content has long been recopnized 8s an important soil property.
Instinctively, early farmers know hat soils with 2 high orpinic matier content produoced
goad crops. Today we know that the addition of organic materials 1o soils adds plant
nutrients; improves soil structure; influences soif, water, air, and tomperatars relations,

helns control ranoff and erosion; and makes tillage easier.
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Growing crops such as peanuts, potatoes, colton, tobaceo, and vegetables is often
detrimental 1o soil sucture because these crops require Fequent and intense cullivation,
return Jittle organic residue 1o the soil, and generally have small, shaliow root systems.

On the other hand, corn and grain sorghum are Jess delrimental to 5ol stucture,

Smdia;,ﬁ by Van Doren, et 2k, show com yields 1o be less affected by rotations
where ro-Uf systems arce followed, In Table 13, vield differences were sliphtiy less than
2 bushels per sore when cohtinzons no-till com was compared to cormn-soybean no-til)
rotation. However, the same rotation when a system of tillage was used resulted ina 5
bushel per acre increase. A comparison of continuous com-plowed, with a rolation of

com-oats-meadow indicates a significant yield increase, as much as 21 bushels per acre.

TABLE 13
Average Corn Yiclds (BufA) for Five Yeors Crop Ratations
V&

Tillage Systems {45

ETATION RO FLOW
Conhnucus Com 1499 134.3
LT SoybeAns 1518 1350
Comr{ns-Meadow Hafh ) 155.Q
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In 1939, experimental plots with various cropping systems wert established on
Class IV Cecil clay soil 2t the Southemn Piedmont Seoil Conservation Station,
Watkinsville, GA. During the 21 year study period, the cropping system was changed
from time 1o tme on some plots, while other plots were cropped o conlinuous cotton.
By samuding the sofl in 1943, 1948, 1952, and 1960, il was possible to follow (e changes
in organic matter with the different cropping systems. Shown in Figure 9, there is little
change in the amovn! of soil ergandic matter when cropped to continmens colton for 17
years. It should be noted that most of the lopsoil from this plof had been eroded away
prior to 1943, therefore, the organie mattor content wes low at the beginning of the study

period.

Figure 9. Schematic drawing showing the huiidup of organie
matter that results from use of crop rotations
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With three-year cropping systems that included close-grown crops {com, oats,
lespedeza, lespedezs and cotton-oats, Jespedeza, lespedeza) from 1943 to 1952, the soil
organic matier increased. Then when continuoys cropping fo cotton was started on these
same plots, the organic matier decréased, In fect, after 7 yoars of cropping to continuous
cotton, the organic matter was almost down to the same level as where cotton had been
grown contimeously for 17 years {46).

A susirnary of 50 years” daa from Missouri showe the effect of various

cropping systems on soil organic matter content.

TABLE {4

Creganic Matter of Various Cropping Fatterns (47)

CROPPING SYSTEM CRGANIC MATTER CONTERT
{%)
Contnunus Com 143
Clontinuous Wheat F¥C)
Contmneus Dals 448
Com-Wheat-Fed (lover 330
{om-Cate-Wheat-Clover Eyek)

The roots of certain crops also affect the structure of the lower horizons. The
thick taproots of alfalfa, for example, penetrate somo soils to considersble depth, When
they die and decompose, they leave a channel or pore through which oxcess water can

drain from the profile and through which the roots of the next crop can grow more easily,
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G BOD-COVER CROPS

Although landusers may not fajly anderstand what sods fechnivally do for their
land, (hey explain it in their own words, “Soil feels 5ol and spongy--fult of life--it
doesn’t crust over and the rain soaks in, Crops do not suffer as severely during droughts-
~wegds aren't 2 problem--and maybe most important is the increase in yield.”

Studies show that benefits from sod crops start when the grass or Jegume scedling
first emerges, These cavly effects on the sofl include: (1) Frotection from the beating and
sealing forces of the raindrop, (2} Improved infiltration and reduced minoff, and (3)
development of roots into deeper soll prafites. All these effects comtime fr some time
when the pereimial grass sod or legume Is tumed under for succesding row crops.

The amount of organic matter retarned to the soil fhrough the extensive root
systems of s0d crops and plowed under top growth are greater for perenniod sod crops
than for annuals, As high as 16 tons of oven-dry residue per sere has been obtained from
acrop of tall fescue or § 1o 12 tons per sore of common and coastal Bermuda grass or
Pensacela Bahia have also been obtained (48), Therefore, perennials can be expected to
do more to improve soil strocture than annual erops disenssed in erop rotations.

The soil is not cultivated by tillage implements while perennial sods are being
grown, and therefore, agpregates and pores, once developed, tend to persist for a longer
period. Plots in which alfaifa and bluegrass were grown for 2 10 year period on Marshall
silt loam near Clarings, Jowa, were foond to have 5Dand 58 percent greater aggregation,
respectively, than plots on which com had been grown annually {49). The improvement
in aggregation on the piots formerly in alfalfa and blucgrass was still cvident when these

piots had been cropped o corn for three years,

4]



The information in Table 15 shows the degrees of stability imparted to soi}
aggregaies foilowing three years of various sod crops and the decline in stability when
the s0d was turred and the land was row cropped £50). At the conclusion of fhe final
year in sod, aggregates under the fesoue were more stable than those from either of the
other seds, thus suggesting hat fescue probably offers the greatest benefits in soil

structure improvement of locally grown sod-crops.

TABLES

Effect of Tilage on the Perventage of Water Stable Agpregates in Soils Following

Yarious Sods
ORGP FINAL FIRST YEAR SECONDEAR ™
YEAR 50D ROW CROP ROW CROP

(%) (% (%5}

Fegcue 78 72 62
Coastal 59 50 33
Alfaifa 45 43 24
AVERAGE B 53 0

All over the state, and especially in the Piedmont and Mountsing, we can observe
ther superior physical condition of soil ander sod. Where sod has been furned fot com or
lobacen, more rapid infiltration and pereolation and less runofl and stosion ooeur,

Microbial sctivity and acration are greater than where com and much greater than where
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tobacoo have been grown anmually. In resedrch comparisons of runoff from grassland
and cornjand, runoff fom cornland was 162 percent greater in Wisconsin, 329 percent
greater in Ohio, and 700 percent preater in Virginia than it was [fom companion plots of

grass (1)

A 7 year sumanary of research on the effects of cropping systoms at Watkinsville
reports that sod erops contral runoff on sloping land and That beneficial effects extended
well beyond the fivst vow crop where row crops followed sod crops on the jand. Table 16
sunimarizes this research with different cropping eatiments {52) on a Cecil sandy loam

sl

{Referfo page 44 for Table 16)
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TABLE 16

Averape saukal RaialsH and RamolY From Different Cropping Trentments 1961-1987

CROFFNG TAND RAIRFALL RUONOFF (T} RUTOFF (ny
TEEATMENT SLOPE % ENCHES WITH SL.OFE ACRORS SLOPE
Cotion 7 557 5E 85
Continugusty
Corn Contaueusly | 7 38T T4 A5
3 Ycar Hotsion 7 - - LG
{avg.)
1—Coaglal
Bermuda
Aler Com s M3 242 2.2%
d—{pastal
Bermuda
Seeond Year 4.3 L 274
¥ ear Rotation i - - 316
(Avg)

T—7al Fescue
Ay Corn 567 Nz
T L0l Pesoe
Segond Year 587 180
3o 567 4358

Using land year after year for cullivated crops with httle or no grasses and
legumes uses up the organic matier and causes the soil lo become hard and dense. A
orust will form over the surface.  Laboratory studies show that water moves through a

curst only one-third to one-fifth as fast ag it does through the soil just below the crust.

44



Using land yoar after year for cultivated crops with hiftle or no grasses and
fegumes uses up the organic matter and csuses the soif to become hard and dense. A
crust will form over the surface. Laboratery studies show that water moves (irough a
enrst only one-third {o one-fifth as fast as it does through the soi} jus! beiow the orust.
Qther studies show that water moves through the soil below the plow Iayer 10 o 30 tinmes

faster than through the plow layer itself {54).

H NOTILL

No-till provides economically sonnd tillage methods, and optinum plant
environment, and conservation of soil and weter resources. 1t also sssures efficiont nse of -
stored water durinp shovt-thne dronphts, particularly in many coarse-texinred North
Caroling constal plain soils, which frequently have low waler storage capacities and
hardpan (54).

A. primary advantage of no-till is conservation of seil water, Reduced sof] water
evaporation and increased infiltraton makes more water avaikable for transpiration by
plants. For example, evaportation of soil water fom a conventionally $led Manry silt
loam (Typic Palendull) from May fhrough Scpt_emhf:r wras 2.4 times greater than from the
same soil with no-illage. This provided 18 percent more water for franspiration by no-
11 com compared with convenfionally tiled corn €13 versus 11 inches per growing
season) {35). Results from tesls conducted on North Carolina Piedmont clay sofls apd

displayed in Table 17 have been strongly in faver of no-ill planting com in rye. Lewis
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TABLE 17

Comn Yiekds {BuiA) in Picdmeont Tillage Test

TLLAGE | CASWEL STORES GRANVILTE GULEORD
METHOD
Conventional i 14i 58 o6
Ne-Till into Rye 04 155 68 o0
R B eromse 7 7 i 3

Yields referred 1o in Table 1§ gencrally support expected results when comparing

conveptional to no-iY systerns. This is suromerized from research data and on-fam tests

from Virginia and Kentucky (570,
TABLE 18
Flot Yields of Com By
Types oi‘_'l"ii!age {BufA)
STATE YEAR NGTHL CONVENONAL | HBY
TRLADE DIFFERENCE
VIRGINEA 967 177 s 7
1963 73 i H
1968 . 132G EEEN] 24
o 158 15 7
1062-10407 AV, 121 145 L)
KENTICRY 168 k) ik H
1560 13z B2 i1
1970 23] 103 W
1988-1971 AVG. 137 124 13
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L LONGTERM NO-TILL

Long-term continuons no-tillags Improves the physical properties of al) texhires
of soils. Eleven years of no-11l] operation increased soil aggregation, soil moisture
relenlion, and organic matter in the upper 2 inches of soil (38).

Ten years of research at Clemson University has shown fhal no-Uill com planted in
vetch and rye mulch averaged 3.11 inches less water ranoff per year than that of plowed,
un-mulched check (593 Also, the degree of sofl aggregation and aggregete stability
intreased under mulch treatments, bul were reduced considerably under the plowed
check, The organic matter content increased from 1.5 pereenl to 2.6 percert under the
plowed check,

The concentration of organic matter in no-tilled soils is vear Gie surlxee, rather
than spread throughout the plow layer. Not surprisingly, then, we found a higher
concentration of soil micre-organisms rre near the surface of no-tilled soil and a lower
concentration deeper in the soil, compared with goil that
had been Giled. Higher water levels near the surface aisr:a-ﬂuntribute to the Increased
population of microbes. The top 3 inches of no-ililed so0i) contain 20 to 30 percent more
weater and organic matter than does plowed soit (60).

A surnmary {61) of these benefits and conservation of waler can be iflustrated by
studying Figure 10, At this location, average daily rainfall was sufficient to provide
moisture above the wilting point for the upper 7 inches of soil through the period from
Iune to August under no-till conditions.  Yields increased by @ bushels of com per adre
even though he moisture level dropped below or approached the wilting point for the

upper 7 inches of soil through the period from June to Avgust under ro-1iH conditions.
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A summary {61) of these benefils and conservation of water can be illustrated by
studying Figure 1D. A1 this location, average daily minfail was sufficient to grovide
moisture above the wiltiag point for the upper 7 inches of soil thraugh the pericd from
June 1o August under no-till conditions.  Yields increased by 9 bushels of com per acre
even though the moisture level dropped below or approached the wilting point for Lhe
upper 7 inches of s0il through the period from June 1 Augnst snder no-till conditions.

Yields increased by 9 bushels of com per acre even though the moisture feve! dro pped

below or approached the willing point fwo times during the peried.
SO WATER IN 0- TO 18.CM {8- TO 7-IN} DEPTH
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FIGURE 10, AVAILABLE SOII, MOISTURE, RAINFALL BY MONTHS AND

CORN YIELDS OF CONVENTIONAL VS, NO-TILL SYSTEMS
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Runoff {inches)

Figure 11. Major rainfall events produced little fo no runoff
from no-itl watersheds on piedmont landscapes
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As the soil bilological activity increases, there is a comesponding decrease of
fround cover. The carbon in the biomass serves as the energy for this aciivity,

Thevefore, the bological system must be “fed” at every reasonable opporunity.
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As the soil bilological activity increases, there Is 2 corresponding decrease of
ground cover. The carbon in the biomass serves as the eneigy for (his activity.

Therefore, the biological system mst be “fed” at every reasonable oppormunity.

1. COVER CROPS

In many production systems, winter cover erops are needed 1o increase organic
roalter. Even a terdporary increase is heipful, given the remendous water-holding
capacity of organic matter. See table 19 (61). Under no-Hil systems, cover crops are
needed for ground cover requirements afler low-residue crops such as tobacco, cotion,
and vepetnblag,

The most commonly nsed plants are rye, wheat, barley, crimson clover, and hairy
vetch. Less frequently used species are Austrian winter pes, buckwheat, sudax, ryegrass,
oats, little barley, and soybedns.

Care must be used in cover crop production, Timely planting, adequate seeding

rates, proper soi} fertility, and attainment of sufficient mality st be practiced.
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TABLE D

Waler-Holding Capacity of Organic Matier and Inorganic Soil Malerials

MATERIAL (100 TES) WATER HELD (LE5
Sand 25
B Tiay L] "
HOmGS OF ecaying T
Chrgame Mter 150

V. SOLOUALITY IMPROVEMENTS

The condilion of 2 spil's physical, bolegical, and chemical properties will
determine its overall guality. The optimim levels of these properties are heavily
influenced by the organic matter contend, However, even a soi! with the proper physical,
biological, and chemical conditions cannot perform without adequate moisture lovels.
Fortunalcly, the practices which increase organie matter content will contribute to a better
noisture Ievel apd a comespending enhancement of erosion reduction and soil quality
improvement.

Soil quality ephancements also bring improvements to water quality {through
reduced sediment and its attached riders), air guality {by veduced girbome particles and
reduced earbon emission), and wildiife habitat (throvgh belter food supply for smal}

game). Better plant heaith and animal heaith also resuit from improved soil guality,
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Water conservation resesch has been conducted for many vears, The principles
for water conservation are basically the same whether the water is from precipitation or
jigation.  However, the end result may be different.  Because precipiation rates,
amounts, and iimes canpot be controlled, producers have very Jimifed contol over the
amaoumnt c}i.' water remaining in soil al crop harvest or on percolafion, and fimited control
over evaporation where precipitation supplics the water. Runoff can be controlled o
somme extent or entirely by suitable technigues. Where hrrigation s practiced, controlling
the amounl, rate, and fime of application has a major effect on water remuining In sof}

and on percolation, It alse has an elfect on reneff snd evaporation.
Practices for copserving wafer from presipilation bave been disoussed and are

summantzed in Table 20. These practices conserve water primarily by minimizing nmofY

end/or redusing evaporation {conservation Gilage).
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TABLE 20

Summary of Water Conservation Benefits From Locally Used RMS

PRACTICE

MATOR BENEFITS

. Contourning

Up to 40 percent reduction in ruRot? and

yield increase of 12-13 percent

2. Temaces

Rumoll reduced 6 to 10 percent

3. Stoporopping

Runof reduced 30 (0 49 percent

S
4.

Subsoifing, Deep 11hage Increased mithralion
5. Vegelative Residue ‘Decrease of 30 to 40 pertent in ruppit
6, Crop Rotations Yield mcrrases of 1010 25 percent
7. Sod-Crop Reduced rnoft 35 to 50 percent
. No-Till increases soil moisture 20 ta 30.parccm

and yield mereases wp 1o 15 prreent

9. Long-ferm Mo- 1]

: Can nearly ehminate rupoff

10, Cover Crops

Organic matter Improvements

Mote questionable, but lo some degres cifective, are those practices which

inorease soil water storage. Besides the use of Whese practices, farmers consider practices

which improve water use cfficiency such as:



. Growing crops or crop varielics having growing seasons compatible with water
availability patterns.

. Planting crops at the optimum time.

. Adopting improved weed control practices.

. Providing adequate fertilizers, cte.

. Conwolhing insects, diseases, and other pests,

. Breeding crops oy prevailing conditions.

. Adopting cropping systerss that integrate the wide range of clmatis, biologicad,

mechanical, and management factors,

Technology is available regarding some factors mentioned and research is
anderway regarding many of the other factors. Fusther rescarch, bowever, is necded
to ideptify other practices for Rurther improving the conservation and use of

precipitation and irtigalion water for greater cop production.
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