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S ERIOZ;S changes in range condition 
are apparent after three years of 

drought in southwestern Tesas. Stocking 
records and range survey data from 
ranches cooperating in soil conservation 
districts provide an exceptional record 
during this critical period on privately 
operated ranges. 

Effects of drought upon ranges and sys- 
tems of management in various parts of 
the country have been popular topics with 
range specialists and ranchers for many 
years. Sotable writings on the subject are 
those by Jardine and Forsling (7) on the 
drought of 1917-18 on the Jornada range 
in Sew Mexico, Lister and Schumacher 
(8) and Nelson (9) on semi-desert ranges 
of ,irizona, Craddock and Forsling (5) on 
sheep range in Idaho, Sarvis (IO) on that 
of the northern Great Plains, Savage (11) 
on the Southerri Great Plains, and Albert- 
son and Weaver (1, 2, S) on the drought 
of 1933-36 in the midgrass and mixedgrass 
prairies. 

The account here is based on in- 
formation obtained incidentally td assist- 
ing ranch operators within a radius of ap- 
proximately 50 miles of San Angelo, 
Tesas, in developing and applying con- 
servation plans in cooperation with the 
Sorth Conch0 River, the Eldorado Di- 
\.ide, and the Conch0 Soil Conservation 
Districts. This information includes de- 
tailed stocking records by pastures from 
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1915 through 1948, range surveys at the 
time of developing the plans, recurring 
utilization checks and revisions of survey 
data, and some clipping of grass plots in 
permanent exclosures. 

The area is in the southern portion of 
the Mixed Prairie, where the major climax 
dominants are sideoats grama (Bouteloua 
curtipenduta), curlymesquite (Hilaria be- 
lungeri), buffalograss (Buchloe dactyloides), 
and hairy grama (Boutcloua hirsuta). A 
number of other midgrasses and short 
grasses were present in the climax. With 
widespread abuse of ranges, a number of 
shrubs of desert affinities have invaded 
or increased to produce a disclimax sa- 
vannah on most of the area. The most 
important of these is mesquite (Prosopis 
juliflora). 

THE DROCGHT OF 194648 

During the three years 194648 the area 
around San Angelo experienced the most 
severe drought in its 34 years of rainfall 
records. Compared to an average annual 
precipitation of 21.59 inches, the totals for 
these years, at San Angelo, were 7.13, 
11.50, and 13.86 inches, respectively (Fig. 
1). Similar conditions prevailed over a 
large area in southwest Texas, from 
Abilene and Coleman west and southwest 
into Mexico and Sew Mexico. 

By the summer of 1946 ranchmen were 
complaining of the drought and re- 
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ductions in herds were general in the face showed the current moisture deficit more 
of diminishing feed supplies. -4 year later severe. Better livestock prices, better 
the drought was compared with that of ranching practices, and better care of the 
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FIG. 1. Annual rainfall at San Angelo, Tesas 

T.4BLE 1 
Stocking rates during growing season 

range doubtless eased the effects of the 
drought. 

In animal-units per section year-long 

ACTUAL PROPER 

1945 50 36 
1916 34 26 
1917 35 24 
194s* 32 20 

~~~ 
* To October 1. 

1917-18, which oldtimers described as the 
worst on record. Xlthough neither ranges, 
stock, nor stockmen were suffering the 
distress remembered from the earlier 
drought, a comparison of rainfall records 

The fall of 1918 brought relief from that 
drought at the end of the second year of 
less than 50 per cent normal rainfall, but 
in 1948 extreme conditions continued 
practically unabated. Obviously, normal 
livestock operations cannot be continued 
during such a period. Detailed records 
from some twenty ranches reveal trends 
in livestock numbers and range condi- 
tions during this period. 

STOCKIKG RATES -43x1 USE OF RAKGE 

Livestock reductions in response to the 
drought are indicated in Table 1, which 
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shows actual and “proper” rates for the 
growing season each year on the cooperat- 
ing ranches. Further heavy liquidations of 
herds took place in the spring of 19.8, but 
records on a limited number of ranches up 
to October 1 did not indicate any further 
change in grazing pressure on the range. 

been surveyed before the drought was re- 
examined and reclassified as to condition. 

The following changes in range condi- 
tion were noted : 
3,553 acres, or 20 percent, improved one 

condit,ion class 

-4ctual month-by-month use-records on 
specific pastures did not bear out the im- 
pression of repeated heavy reductions in 
livestock as the drought progressed. The 
records indicated that the major reduc- 
tion was made during 1946. 

8,577 acres, or 45 percent, declined one 
condition class 

G,MO acres, or 35 percent, remained in the 
same condition class 
As range conditions are classified in 

these soil conservation districts, a change 
of one condition class means, roughly, a 

Whatever may have happened to the 
total livestock invent,ory, the disposition 
of the stock on the range since 1946 was 
maintained at a fairly constant stocking 
rate on pastures from which records were 
available. On many ranches in this area, 
field crops normally contribute a consid- 
erable proportion of the forage supply. 
With their failure, stock had to be kept on 
the native range. Much supplementlal feed 
was also purchased and fed on the pas- 
tures. Thus grazing pressure on the aver- 
age was not actually reduced in keeping 
with reductions in total livestock num- 
bers. 

TABLE 2 
Degrees of use of range 

Percent of total acreage in each class 

LIGHT MODERATE HEAVY SEVERE 
---- 

1945 16 52 28 4 
1946 1 15 34 50 
1947 4 28 43 25 
194s* 16 32 36 16 

* To October 1. At least half of the acreage 
in each class on this date can be esyected to be 
used enough to place it in the nest higher de- 
gree of use by the end of the season. 

Even with reduced stock, more severe 
use of the range resulted during the 
drought years 19% to 1915 than in 1945. 
Table 2 shows t’he degree to which ranges 
examined were grazed at the end of the 
growing season each year, in percentages 
of t.he total acreage in each class. “Heavy” 
use is considered to be temporarily 
damaging, and “severe” use permanently 
damaging to the productivity of the range. 
“Light” and “mode?ate” use are not 
damaging and in normal years result in 
range improvement. 

EFFECT ON R.QXGE COKDITIOXS 

The effect of this continued heavy and 
severe use of the grass is apparent in 
changes in range condition. During 1948 a 
total of 18,673 acres of range which had 

change of 25 percent for the better 
or worse in the kinds of plants occupying 
a range site. It does not refer to whether or 
not the grass is “short”, or t’o the amount 
of growth in a season. Range condition is 
based on the st,and of desirable plants 
present in comparison to the best com- 
binat,ion possible on each site. It, therefore 
reflects the relative capacit$y of the range 
to produce forage with whatever moisture 
is available (6). 

The scale used t,o classify ranges is as 
follo\Ys: 
Excellent-75 to 100 percent desirable 

plants 
Good-50 to 75 percent desirable plants 
Fair-25 to 50 percent desirable plants 
Poor-Less than 25 percent desirable 

plants 

. . 
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T.4BLE 3 loss will be felt even after normal moisture 
Range conditions is restored, because it reflects a change in 

Percent of total acreage in each class kinds of plants present to produce feed 
I 1 Ill when conditions are favorable. These 

TOTAL 
ACRES 

SCRVETED 

I- 

1945 and 19-16 32,313 
1947 17,931 
1918 32,250 

EXCEL- 
LENT GooD PAIR’ PooR losses were suffered on ranches actively 

P-P- applying, to varying degrees, a planned 
T 40 35 25 conservation program. 
0 19 -15 36 Another indication of the trend is 
T 15 56 29 

shown in Table 3, which summarizes the 

TABLE 4 
Cse of selected pastures during the drought 

In animal units per section year-long 
- 

- 
1945 1946 1947 1948 

Sum. 

17” 
13 
18” 

Mod .c 

20b 
15 
18” 

Hvy.c 

2lb 
16 
15d 

1Iod.d 

13b 
10 
0 

Sone 

11 
0 

Sone 

Year 
_ 

_- 
Sum. Wnt. ‘E 

.- 
‘ear 
- 

Wint. Year 
_ - 

38 

37 
21 12 
17 1 

Mod. Mod. 
10 

15 20 
17 22 

Hvy. Hvy. 
1s 

25 

53 
15 8 
24 17 

Mod. Hvy. 
21 

11 14 
25 20 

Hvy. Hvy. 
23 

25 

53 
14 S 
31 14 

Mod. Hvy. 
27 

10 
3 

Lgt. 

13 
39 

Sev. 
25 

32 

40” 
18 10 
33 20 

Lgt. Mod. 
27 

13 
c_ 

SZ. 

17 
15 

$ L,ev. 
35 

40 23b 

60 
22 12 
10 69 

Hvy. Sev. 
40 

- - 

9 
57 

Sev. 

12 
20 

$ Lev. 
10 

Sum. Wint. 
_- 

- 

_ _ 

- 

Pasture A 
Proper. ........ 
Adjusted”. ..... 
Actual. ........ 
Degree of use. . 

Pasture B 
Proper. ........ 
-4djusteda ...... 
Actual. ........ 
Degree of use . . 

Pasture C 
Proper. ........ 
Adjusted”. ..... 
.4ctual. ........ 
Degree of use. . 

Pasture D 
Proper. ........ 
Adjusteda. ..... 
.4ct ual ......... 
Degree of use. . 

Pasture E. ...... 
Proper. ........ 
Adjusted ....... 
Actual. ........ 
Degree of use. . 

32 25 
31 39 

Mod. Mod. 

23 1s 
19 17 

Lgt. Lgt. 

21 17 
52 37 

Sev. Sev. 

27 21 
61e 37” 

Lgt.” Mod. e 

29 27 
73 46 

HVJ7. Sev. 
- 

* Proper rate adjusted by percentage of normal rainfall during the preceding 12 months at 
beginning of the season. . 

b Based on resurvey. 
e For 4 months to =lugust 1. 
d For 5 months to September 1. 
e Vse probably not as great as indicated by stocking records since t#his pasture contains no 

permanent water and gates were left open to adjoining pasture. 

The foregoing figures, then, indicate a condition of all the range surveyed each 
net loss of 25 percent in productivity on year since 1945. These figures include both 
25 percent of the range examined. This those pastures classified by site and condi- 
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tion in planning, and those reclassified in 
subsequent examinations. 

SOME C_~SE HISTORIES 

As indicated before,. the heavy and se- 
vere use of the grass, and the downward 
trend in range condition during drought 
years, took place in the face of reductions 
in livestock on ranches. Specific pasture 
records illustrat(e t,his more graphically 

units per section. -4 detailed survey before 
spring growth st,art#ed in 1945 indicated 
light to moderat$e use, while a classifica- 
tion of range condition showed 64 percent 
in good and 36 percent in fair. On this 
basis the rate of 38 animal units per sec- 
tion was acceptled as “proper” for this 
pasture, which was then used as a base 
for other surveys. This evaluation was 
confirmed in 1945, when the pasture was 

TABLE 5 

Range conditions before and after drought 

In percent ‘of acreage in each class 

Pasture A, 878 acres 
1945 
1948 

Pasture B, 1350 acres 
1945 
1946 
1948 

Pasture C, 596 acres 
1945 
1948 

Pasture D, 510 acres 
1945 
1948 

Pasizcre E, 127 acres plus 63 acres field 
1945 
1947 

than avera.ges and summaries. Data on 
the use and condition of these pastures are 
presented in Tables 4 and 5. For compari- 
son, all st’ocking records are expressed in 
animal units per section; unless otherwise 
stated, this is on a yearlong basis.’ 

Pasture -4. Pasture ,4 consists of 878 
acres, of which 42 percent is valley or deep 
upland site, 29 percent normal upland, 
and 29 percent thin upland or hill sibe. 
Over 10 years this pasbure had been 
stocked lightly and it made material im- 
provement. In 1944-about an average 
growing year-it was stocked at, 38 animal 

- 

( 
- 

- 

RANGE COXDITION 

Sood Fair POOr Gain None 

YO 

64 
10 

35 
58 
25 

31 
2 

i0 

100 

% % 

36 
i0 

65 
42 
67 

58 
s7 

30 

20 

6 

11 
11 

100 

40 60 

HAKGES IN CONDITIOb 

il 

Loss 

% 

90 

19 

29 

100 

100 

- 
i 

E ‘ROPER STOCKISG 
RATE 

38 AU/S 
17 

27 AU/S 

20 

27 _4U/S 
21 

32 AU/S 
13 

-10 .4u/s 
23 

stocked at 37 animal units per section, and 
utilization surveys again indicated light 
to moderate use, although rainfall was 
slightly below normal that year. 

Then came the drought. T_lse of the pas- 
ture x-as drastically curtailed when the 
grasses failed to make normal growth. 
Stocking in 194G amounted to 10 animal 
units per section, and in 1947 to 18 ani- 

mal units per section, approximately one- 

third and one-half, respect,ively, of the 
accepted “proper” rate. X re-esamination 

in .August, 1948, revealed 90 per cent of 

-i : , / 
i 1 
:, 

i 
i 

! 

, ‘ 
’ . 
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the acreage hnd lost one condition class 
despite the light storking. 

Annual weeds or hnw ground wplncrd 
much of the excellent turf of so;lg,xws 
and sideoats gramn (Fig. 2). The condi- 
tion in .kugust, 1948, IPUS rln~iifierl as 10 
percent of the acreage good, 70 perrent 
fair, and ‘20 percent poor. 

osts grams. 

P&we B. .Lnother pasture on the same 
ranch vas making rapid improwment 
when the drought started, and v-as also 
stoclied at less than the “proper” rate 
during the drought. This pasture of 1330 
acres was 6.5 prrcent in fair condition nnd 
35 percent in good condition xhen the 
ranch ~vlts surveyed in 1945. By compai- 
son to Pasture .\. the pqxr rate of WOCli- 
ing on Pasture 13 I\‘35 set at “7 n”ims1 
“nits per section. Total use during 1945 

tinen (dcliwa oflorafn), which uxs prom- 
inent on the vnlle? sites in 1945, ~vns re- 
dured to R mi”or element. Some\vhst 
heavier stocking, lnrt still dell helox the 
“proper” figure, was practiced in 1946 and 
1947, the rate figul%lg 21 and 23 :,nimsl 
units per section, wpectkely. Scwrthe- 
less, all the gain made in 1945 wns lost. 
Bittern-ee:l along with other unnonls re- 
:~ppenwd in the spring of 1948 following 
the reduction in the stand of grass. The 



condition of the pasture was clnssificd in 
August 1948 ns 25 pcrrent good, G9 per- 
cent fair, and G percent pox (Fig. 4). 

Pasture C. Pastwe c illustrntes 3 range 
that had been heavily used and, like Pas- 
ture B, was in fair condition at the he- 
ginning of the drought. The rate of stock- 
ing ras reduced dnring the first drought 

year to the reeommrnded “proper” rate 
based on the 194.5 anr\ey. As a result of 
this use, i0 percent of the acreage held its 
own in condition and 30 percent declined 
one condition class. This pasture of 396 
acres consisted of 90 percent deep upland 
site and 10 percent ordinary upland. The 
survey in 1945 showd 31 percent in good 
condition, 58 percent fair, and 11 percent 
poor, vith the proper rate of stoking in- 
dicated as 25 animnl units per s&ion. 
Actual stocking vns reduced from 53 ani- 

as Pasture .k, about TO prwrnt good and 
30 percent fair. It \\-a~ stocked at about 
the “proper” rate during the first ?-ear of 
drought, but was escrssivrly used during 
the summer of 1947. lloit of the desirable 
grnsses n-we eliminated ;~nd the entire 
pasture NE classified in poor condition in 
.Ingust, 1948. This pasture consists of 510 
acres, 70 perwnt deep upl~,nd and 30 per- 
rent thin upland. The paper rate of 
stocking indirated by the 1945 .wv~ was 
32 animnl units per section. .ktunl .stock- 



$ 

B~ff:do~~,ss li.5 

ThW?>,\rn.. 2.i 
Tohosn 0.45 

Totd ?“.G5 



It is difficult to eralunte the stocking 
rate on a comhinntion of nati\-e pnsture 
and field grazing surh ns this, hut haspd 
on the survey of the pasture in 1945 and 
the expected production of the firld in 
small grain for grazing, the “proper” rate 
of stocking for the comhinrd acreage was 
figured at 40 animnl units per se&on. ;\c- 
tual stocking in 1945 nas GO nnimnl Itnits 

not used during 1948 because it produced 
no Fred. The COYPT con.&ted of scattered 
wmnants of th? rod grnwe:, dominated by 
a dense stand of filnnx (Erodiwn tera- 
norm) and annnnl hroomwrrd (Fig. 5). 

The foregoing fire case histories may 
lx wcnpitulnted ns follow: 

Pasture .%-Proper rate of stocking he- 
fox the drought, follorved by one- 

per section, and in 1940 and 1947 was the 
recommended “proper” rate of 40 :mimal 
units per section. The field contributed 
little feed during the two drwlght years 
and the degree of use of the native prns in 
all three years vas sevew. .\ r?-examinn- 
tion of the pasture in the fall of 194i 
shoved that the deep uplnnds, or GO per 
cent of the acreage, had deteriorntrd to 
poor condition and the upland, or 40 per 
cent, had declined to fair. The pasture WRS 

third to one-half “p~‘oper” rate during the 
drought, reduced good condition to fair. 

Pasture P-Light stocking before the 
drought improwd fair condition to good; 
three-fourths “pv~per” rate dwing the 
dwught reduced good condition to fair. 

Pasture C-Heavy stocking before the 
drought and “proper” rate during the 
drought reduced good condition to fair 
end left most of fair rendition in fair. 

Pasture D--.1 moderate rate of stock- 



likely to rcm:~in in the snme rendition 
class xi th motlelst~e or light gr;rzing, than 
those in good condition. Even under the 
lightest intensities of use, most of tbe mid- 
‘.l’i,Jses m of bigher moistuw re&wm?nt 
,?aecumbed and dense Stands of grass char- 
ncteristic of good condition IXnges Were 
thinned by death of indiyidoal plant,? of 

ing before the drought follo\ved by one 
year of excessive stocking during the 
drought reduced both good and fair con- 
ditions to poor. 

Pasture E-Heavy stocking before the 
drought and “proper” nombws daring the 
drought reduced good condition to poor. 

These exnn~ples show that e\‘en the 
most consrnxtively used pnstures lost in 
range condition during the drought. Those 

all species. Those on wbicb rntr of stock- 
ing exceeded the recommended “proper” 
rate at any time during critical dr”Ugbt 
\‘ESI‘S \ve~e almost completely reduced to 
poor rendition, rrgnrdless of their pre- 
drought condition. 

EFFECT ox l-x;cnzm C&ASS ST.CCDS 

It is difficult to distingui;h IretnVm the 
effects of dY”ngbt nnd the effects of gmz- 



Sereral s.nch exclosures on cooper;lti”g 
ranches “ear San .bgelo indicate the 
effect of the drought, apart from grazing, 
on the range. Data from one mch exelo- 
sure on the Foster Xrist ranch sooth of 

Drtniled records ww m3de of the com- 
position and den+ity of the gKL5s co\cr at 
the beginning of the grwing znso” 
(about, April 1) each yrav, heginning in 
1940. These figures “w show, in Table G. 

These ohsrrvntions show that thus was 
3 defi”ite thin”i”g of the stand during the 
first year of the drought, but little change 
since. There was a shift from the taller 

T’an Court in the Concho Soil Conselrn- 
tion District, RR typic”1 of the trends ob- 
served. 

This area is on a deep upland site which 
was fenced out. of a pasture in 1938. .It 
that time it xvns rowed with the poison- 
ous bitterweed nctinm. Fix-e years later 
it was cowled \\-ith a good turf of buffnlo- 
grass and cuvlymer~uit~, with a scatter- 
ing of sideoats gram”, Texas wintergrass 
(Stipa leucotricha), and other grasses. 

grasses of high moisture requirement to 
the shorter sodgrasses, but no serious in- 
I-asion of undesirable plants (Fig. ($1, sl- 
though ample moisture in the spring of 
1949 allowed annunls to oreup? spxce left 
by the thin”ing of the pewnninl grass 
.-tnnd. This is not considered serious ne the 
stand of perennials is u-ell distribrlted over 
the growd a.nd sharld promptly suppress 
the annuals after this first flush growth. 
So large bare areas developed in this pro- 
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tected area \vhere the littrr rowrrd the Clippings of similar plots were made at 
soil and maintained a uniform though nplxo\-imstrly the s;~rtw datrs each year 
thinner stand of grasses. (Fig. T and 8). in the protected aca just drsrribrd on the 
These trends are illwtrated in Figure 9. Rust ranch. The total pounds of forage 
General observations on a total of nbrnt per BCI‘E in .<pril and September we shown 
100 acres of esclowre.5 including the thrre in Table i. The .\pril yields al-e illustrated 
major grassland sites of the ~IPR that have hy the bar graph in Figure 9. 
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centage of topgrowth consumed may have But, we have seen that such a course 
been twice or three times that removed cannot be followed without devastating 
during times of normal production. Such results during a period such as 1946-48. 
complete usage of the forage crop damages Cndoubtedly, the same was true in 1917- 
and eventually kills the grass plants. 18, and probably also in 1933-34. 

I DLCIltYcNI 01 .O”IC”LT”“C wc*TLIW O”LF “LOlO” SO,L ~owscnvbTlo* SC”“IC 

EFFECT OFDROUGHT 
ON PROTECTED RANGE 

SAN ANGELO, TEXAS 
DEEP UPLAND SITE, FOSTER RUST RANCH, EXCLOSURE NO.1 

OBSERVATIONS AND CLIPPINGS MADE APPROXIMATELY 
APRIL I, EACH YEAR 

b 

8 2oo 

B 1946 1947 1948 
Dendty i8 8hown by width of bar Y 

AYO11001. -11.1 9010 Dy Dmn Oaborn b-x I 0*-=0-X A?*- 6/L/40 L.A.K. 4-R-6766 
. 

FIG. 9. Composition and yield of forage in an esclosure protect,ed from grazing 

XASAGEMEKT TO MEET DROUGHT TABLE 7 

Conservative range management is 
predicated upon a safe or “proper” stock- 
ing rate which, if followed, is expected to 
average out to the advantage of the range. 
It is anticipated that the injury done by 
overuse in a low rainfall year will be over- 
come by the extra growth made by the 
range in the better years to follow. This 
has proved to be sound if a safe stocking 
rate is found and reasonable flexibility in 
the herds is provided to meet seasonal 
variations in forage supplies. 

Forage Yields of Protected Area 
Pounds per acre, dry weight 

APRIL 

1946 
1947 
1943 

Total 1.4vailable Total Available 
weight / feed 1 weight / 2 feed 

1,361 i67 
980 529 
245 

I 
135 

I 
l,iOl* 953* 
. 8il i 479 

598 329 

* October. 

From the evidence at hand it appears 
that any grazing would have been damag- 

SEPTEMBER 



14 BEN OSBORN 

ing during these three years. Even in es- 
closures, there was loss of grass plants, 
and only the mulch on the ground 
kept the soil covered and protected the 
thinning grass stands. 

If decline in range condition cannot be 
avoided during drought, the objective 
must be to preserve a basic stland of de- 
sirable grasses to make possible rapid 
restoration after the drought is over. 

Several systems have been suggested to 
meet variations due t’o droughts. Best 
known in the Southwest, perhaps, is the 
recommendation that ranges be stocked 
at 25 percent below t’he average grazing 
capacity (4). It is pointed out that this 
rate of stocking insures adequate forage 
in a majority of years. Various adapta- 
tions of the percentage level have been 
suggested for different localities. Jardine 
(7) recommended stocking during severe 
droughts as follows: Year before drought 
100 percent, first year of drought 85 per- 
cent, second year GO percent, third and 
subsequent years 50 percent. 

From the information just reviewed, 
however, it is evident that these systems 
would not have been safe in the San An- 
gelo t!erritory in the three drought years. 
Good range management requires more 
than providing adequat,e forage for st.ock; 
with modeyn transportation and market- 
ing, occasional range feed deficits can be 
met by moving stock or by supplemental 
feeds. Conservative management must 
protect the productive capacity of the 
range, and to do this it is necessary to 
avoid lasting injury t,o perennial grass 
stands. 

In the recent experience in soil con- 
servation districts, a flexible syst.em of 
stocking based on the moisture already re- 
ceived and wit,h constant watch to avoid 
over-use is suggest,ed. Essentials of this 
system are : 

1. Rega.rd the so-called proper rate as a 
base rate to be followed as a guide so long 

as rainfall does not vary from the normal 
more than 20 percent or 25 percent. When 
there is grea.ter variation, adjust the base 
rate up or down by the same percentage. 

2. Use the total rainfall for a period in- 
cluding the past two growing seasons as a 
basis for evaluating growing conditions a,t 
any time. This will reflect not only the 
volume of growth resulting from condi- 
tions during the current season, but also 
the composition, density, and vigor of the 
stand surviving the previous season, on 
n-hich the current season’s growth is pro- 
duced. For example, Nelson (9) found 
that density of black grama was in- 
fluenced primarily by the previous sum- 
mer’s rainfall, while height gr&vth on 
existing stands was controlled by the cur- 
rent season’s moisture. 

This system also will base stocking on 
the moisture already actually received, 
and the forage crop actually produced, 
rather than the average expected. 

The San Angelo area has two growing 
seasons each year, in spring and fall, 
with partial summer dormancy between. 
Therefore a 1%month period is a satis- 
fact’ory base for calculating percentage 
of normal rainfall. Where this is not true, 
an average of the past two years should 
be used. 

How this would hare applied to the 
sample pastures previously described is 
shown in Table 4 as the “adjusted” st,ock- 
ing rate. It will be not,ed that the act’ual 
stocking of Pasture A followed this value 
closely season by season. While the range 
condition declined from good to fair on 
most of the pasture, the composition and 
soil conditions were still favorable for a 
rapid recovery. Esamination of t,he pas- 
ture after a late summer rain in 1918 and 
again early in the spring of 1919 showed 
desirable perennial grass plants well 
spaced for a rapid recovery. 

3. Do not exceed “moderate” use of 
the forage on the ground, regardless of the 
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st’ocking rate. Recognize that a certain 
amount of forage and litter must be left 
to preserve the grass and protect the soil. 

If livestock numbers are adjusted sea- 
sonally t’o the rainfall already received, 
and with constant attention to the degree 
of use of the grass, forage consumption 
and production should stay in balance. 

If the base rate is in t,urn modified with 
changes in composition, and if it is kept 
in adjustment with variations in rainfall, 
safe stocking rate should result. 

SUMMARY 

1. During 1946-48 the area around San 
,Ingelo, Texas, experienced the most se- 
vere drought in 44 years of Tveather 
records. 

2. ,1ctual stocking rates of past,ures 
were reduced materially in 1946 but have 
remained relatively constant since, and 
are still above “proper” rates. 

3. Despite reduced livestock numbers, 
the degree of use of the grass has been 
heavy to severe on most of the range since 
1946. 

4. Range conditions have declined ser- 
iously despite efforts at conservation. 

5. Detailed histories of stocking and 
changes in range condition from 1945 to 
1948 are presented for five pastures. 

6. Composition of perennial grass 
stands in ungrazed esclosures has not ma- 
terially changed during the drought, but 
annuals have invaded the thinned stands 
with the first season of adequat’e moisture. 

7. Forage production in 1948, however, 
was only one-fifth to one-half as much as 
on compara.ble areas in 1945 in ungrazed 
esclosures. 

8. Evidence reviewed indicates’ that 
ranges in fair condition can recover 
rapidly with favorable growing condi- 
tions, and good management’, but those in 

poor condition x-ill improve very slowly 
without artificial conservation treatments 
and seeding. 

9. A1 criterion for adjusting stocking 
rates in proportion to the rainfall already 
received is suggested. 

LITERATURE CITED 

1. _4LBERTSOhT, F. Iv., AKD J. E. WEAVER, 
1942. History of the native vegetation of 
Kansas during seven years of continuous 
drought. Ecol. Monog. 12(l): 23-51, Jan. 

2. - 1944. Effects of drought, dust, and 
intensity of grazing on cover and yield of 
shortgrass pastures. Ecol. Monog. 14(l) : 
3-29. Jan. 

3. - , 1944. Xature and degree of recov- 
ery of grassland from the great drought 
of 1933-1940. Ecol. Monog. 14 (4) : 393-4%. 
Oct. 

4. CAMPBELL, R. S., 1936. Climatic fluctua- 
tions. In The western range, U. S. Cong., 
i4th, 2nd session, Sen. Dot. 119: 135-W. 

5. CRADDOCK, G. Iv., AED C. L. FORSLIXG, 
1938. The influence of climate and grazing 
on spring-fall sheep range in southern 
Idaho. USDA, Tech. Bul. 600. 

6. DTKSTERHUIS, E. J., 1949. Condition and 
management of rangeland based on quan- 
titative ecology. Jour. Range Mgt. 2 
(3) :104-115. July. 

7. JARDIKE, J. T., ASD C. L. FORSLISG, 1922. 
Range and cattle management during 
drought. USDA Bul. 1031.84 pp., il. 

8. LISTER, P. B., ASD F. X. SCHCMACHER, 
1937. The influence of rainfall upon tuft 
area and height growth of three semi- 
desert range grasses in southern -4rizona. 
Jour. Agr. Res. 54(2) : 109-121. 

9. SELSON, E. IV., 1934. The influence of 
precipitation and grazing upon black 
grama range. USDA Tech. Bul. 409. 32 
pp., il. 

10. SARVIS, J. T., 1923. Effects of different sys- 
tems and intensities of grazing upon t,he 
native vegetation at the Sorthern Great 
Plains Field Station. USDA, Bul. 1170. 
45 pp., il. 

11. SAVAGE, D. .4., 1937. Drought survival of 
native grass species in the central a.nd 
southern Great Plains, 1935. USDA. 
Tech. Bull. 549. 55 pp., il. 


