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measured at Mpila from July 1959 to June 1986
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Table 2.1 Monthly means of daily saxisus and minisua air temperatures (°C} measured at Mpila
froa April 1960 - March 1963 and Septesber 1966 - Septesber 1970 (Downing, 1972]

HONTH  JULY  AUB  SEPT 0CT WOV DEC JAN  FEB MAR  APR  MAY  JUNE
HAXTHUM

MEAN 25,3 26,8 26,8 28,4 29,4 30,7 32,6 32,9 9,9 27,6 ib,7 23,3
HINIAUA

MEAN 13,2 14,8 17,3 18,2 18,5 19,9 1,8 2,6 20,3 17,4 15,7 13,2

Tahle 2.2 Maxisum, ainimum and mean monthly rainfall (emj measured at Mpila from July 1939 to June

1984
HONTH JutY  AUG SEPT acr NOV DEC JAN  FEB MAR  APR MAY  JUNE
MAXIMUM 352,35 78.2 172,01  196.8 204.4  302.8 307.3 373.7 222,53 118.6 136.6 B4.D
HINIMUM g J b.1 8.5  22.3 14.4 6.1 10,3 0 8.9 0 0
HEAN 9.8 257 §3.6 78.2  88.3 76,3 10L.5 101.0 709 43.2 27.9  19.5
Table 2.3 Annual rainfall (mm) measured at

Mbhuzana from July 1981 to June 1986

ANNUAL RAINFALL

(mm)

1981/82

1982/83

1983/84

1984/85

1985/86

333.1

1123.6
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Figure 3.8
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Figure 3.10
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Figure 3.36
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Figure 3.37

>

Herbivore density

Conceptual model of the reaction of the non-cull and
cull blocks to differing herbivore densities with

respect to soil

l
1978 1980 1982 1984 1986

Cull block
Non-cull block

loss and run-off

Soil los%/run—off

32



7000 4

6000 A

Predicted mean soil loss (g)

5000 +

4000 -

3000 4

2000 -

1000 T

33

]

l 1

[~

+~---

L o

T T ¥
1979 1980 1981 1982 1983 1984 1985 1988

Year

Non-cull block —
Cull block —-——-

Figure 3.38

Trend in predicted mean soil loss from Walker
transect vegetation monitoring sites in the non-cull
and cull blocks. The mean is depicted by a crossbar,
the standard error by a vertical bar and the range
by a vertical line



Differential between non-cull and cull blocks

Figure 3.39
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Table 3.1 Physical characteristics of rainfall sisulator sites

SITE  EXPERIMENTAL BLOCK WOODY VEBETATION SOIL CLASSIFICATION SLOPE
MR NONCULL CULL CoMNITY s W
ek pirestacys atnicana Shortlands Sunvaliey 4
279 X Acacia tortilis Shortlands Giendale 8.8
231 X Acacia nigrescens Mayo Tshipise 9.6
206 i Acacia nigrescens Mays Tshipise 9,3
294 i Acacia nilotira/Acacia gerrardii Valsrivier Lindley 8.6
293 b Acacia nigrescens Hayo Pafuri 7.9
280 X fcacia tortilis Swartland Oadraat 3,6
284 X ficacia tortilis Swartland Swartland 16,3
Table 3.2 Sites on which rainfall simulator trials

were done from March 1982 to March 1985

MARCH 1982 APRIL 1983 MARCH 1984 MARCH 1985

296 296 296 -
279 279 279 -
241 241 241 241
- X 206 206 -
294 294 294 294
295 295 —XX — XX
280 280 280 -
284 284 284 284

X Site 206 started in 1983
XX Site 295 destroyed by Cyclone Domoina in January 1984
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Table 3.3 Soil loss potentials of fixed sites within key woody vegetation comsunities in the non-cuil ard cull blocks.

Values given are mean and standard error and, in parentheses, range

DURAT ION NEAN SCIL LOSS {9
WOODY VEGETATION COMNUNITY SITE NUMBER OF TRIAL ~ =m=mm=mmm=mmmmmmmmmmmosmmomoooooosooooos
(YEARS) NON-CULL BLOCK CULL BLOCK

Cheans tortilis M3 smoumss @siEes :

280 3 - 365.5¢138.5 (37.6-853.9)

284 3 - 437.4493.0 (109.1-744.4)
s mgrescens W S houn2 (BLewnd :

208 2 3422.942245.3 (71.2-9687.9) -

295 2 - 1522.94567.2 (558.8-2823.2)
hcatia siloticaficacia gerrardii B3 L608.64852.9 (185.7-5764.8) :
Sprostachys africana m P TS0 (00550 :

Table 3.4 FRun-off potentiais of fixed sites within key woody vegetation comeunities in the non-cull and cull blocks.
Values glven are mean and standard error and, in parentheses, range

DURATION MEAN FERCENTAGE RUN-OFF
WOODY VEGETATION COMMUNITY SITE NUMBER  OF TRIALS =~ ~mmmmmmmrmmmmmm oo
(YEARS) NOW-CULL BLOCK CULL BLOGEK
patsa tertilis m N S
280 3 - 33.847.9 (22.8-71.1)
284 3 - 79.3¢4,6 (65.0-92.5)
acia nigrescens w3 WS wmasy -
206 2 76.0¢8.1 (53.9-89.9} -
293 2 - 60.243.6 (49.9-72.1)
Acacia niIotica/Acacia_;;;;;;;i_i- ------ ;;; ------------- ; --------- ;;-;;;-l;-;;;-;:t;;—(;; ------------------ : --------------
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Table 3.5 Data matrix for 1983 rainfall siaulator trials used in correspondence analysis &

DEPENDENT INDEPENDENT VARIABLES {RONS)
VARIABLES (COLUMNS) HCCl  LITC  SOCA SUTE  ROCK  MAGH  MEGH  HCC2  SURC  WOCC
() (% () (el (ca) IR
NSLL (9-100g) - - - - - - - - - -
MSL2 {101-500g) 87,4 36,3 28,0 3,4 0,2 58,7 B0 67,7 850 0,0
HEAN
SOIL  MSL3 {501-1 000g) 55.4 19,0 9,6 35,9 0.4 330 9,2 54,0 55,3 0,2
L0SS
MSL4 {1 001-5 000g) 37,2 9,2 44,8 eZ,6 1,0 64 9,01 39,0 3,7 L6
NSL5 (5 001-10 000g) 12,2 5,6 84,7 8,7 0,3 9,4 43 15,2 14,8 L5
NPRL (0-20%) 78,7 48,6 10,2 18,9 0,2 765 43,8 79,0 58,0 0,0
MPR2 {21-407) 9,0 38,7 &3 12,6 0,2 43,7 12,1 60,5 67,5 0,5
MEAN
PERCENTAGE MPR3 (41-607) 45,5 10,6 30,7 53,2 08 30,3 10,8 458 375 1,2
RUN-OFF
HPRA (61-80%) 35,6 10,2 51,4 e44 1,0 24,7 BB 38,0 32,4 2,8
MPRS (81-100%) 18,3 51 77,7 BL,e 0,2 11,2 &6 20,6 2,9 0,2

¥ For explanation of codes see Table 3.6



Table 3.6 Euplanation of codes used in tables, figures and text

MSL1 (very low}
MEAN SOIL LOSS
MSLZ (low)

¥5L3 {moderate)
H5L4 {high)

ASLS (very high)

MPRI {very low]
MEAN PERCENTAGE
RUN-OFF NPRZ (low)

MPRI {amoderate)
HPR4 {high)

MPRS (very high)

HCC! Herbaceous canopy tover (%) aeasured by Walker's {1974) eethod
YEGETATION
VARIABLES LITC Litter cover (i)

MAGH Maximua grass height {ce}
MEGH Mean grass height {ca)

HCC2 Herbaceous canopy cover (%) measured by USLE method (WISCHMEIER, 1975)
SURC Surface cover {1)

WOCC Woody canopy cover (i)
50CA Seil capping (%)
SOIL SURFACE
VARIABLES SUTE Susceptibility to erosion (1)

ROCK Rock {1}
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Table 3.7 Results of the correspondence analysis of the 1983
rainfall simulator trial data
PRINCIPAL AXIS 1 PRINCIPAL AXIS 2
VARIABLES LT

K=1 COR CTR K=2 COR CTR

HCC1 62 —290 930 33 -54 32 28
LITC B63 -524 845 78 78 18 26
S0CcA 283 807 984 361 33 4 24
SUTE 992 670 992 312 1 0 0
ROCK 312 304 153 1 -309 160 9
MAGH 787 -372 932 68 73 57 63
MEGH 283 -451 49 43 404 439 o514
HCC2 971 —-260 929 44 -35 42 29
SURC 963 -245 616 35 -184 347 292
WOCC 370 644 313 5 =275 57 14
MSL2 925 -358 834 74 119 91 123
MSL3 759 -150 326 10 -173 433 202
MSL4 744 246 720 25 -43 24 12
MSLLS 977 924 968 308 93 % 47
MPR1 967 -541 86 188 183 98 321
MPRZ 912 -522 815 128 -180 97 227
MPR3 221 40 40 1 -82 181 42
MPR4 779 300 759 38 -48 20 15
MPRS 961 783 958 229 45 3 11




Table 3.8 Results of the correspondence analysis of the 1982
rainfall simulator trial data
PRINCIPAL AXIS 1 PRINCIPAL AXIS 2
VARIABLES QLT
K=1 COR CTR K=2 COR CTR
HCC1L 961 -62 287 39 7o) &74 195
LITC 941 306 856 408 97 85 84
SOCA 749 -281 644 298 -113 105 99
ROCK 6799 487 685 23 -69 14 1
MAGH 987 Q& 367 89 -123 620 302
MEGH 645 113 632 36 -15 13 1
HCC2 251 -91 213 54 -38 38 20
SURC 842 =33 2246 12 56 616 &9
WOCC 27 916 250 41 -1505 &77 229
¥SUTE o) -78 o) 34 332 0 1241
MSL2 4613 &8 148 33 120 465 210
MSL3 44 22 40 4 8 4 1
MSL4 467 -148 422 106 --48 45 23
MPR1 4598 118 498 73 4 0 ¢
MPR2 203 188 332 174 -244 571 608
MPR3 652 112 405 95 88 247 119
MPR4 344 -122 325 80 30 19 10
MPRS 717 -261 695 432 —-44 22 28

X Supplementary point

40
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TABLE 3.9 Results of the correspondence analysis of the 1984
rainfall simulator trial data
PRINCIPAL AXIS 1 PRINCIPAL AXIS 2
VARIABLES QLT

K=1 COR CTR K=2 COR CTR

HCC1 933 -4 S 0 -57 928 55
LITC 459 199 447 0 33 12 4
SOCA 793 =73 98 6 197 695 107
SUTE Q09 -9 1 0 291 208 332
ROCK 256 =21 2 0 226 254 2
FORB 783 —-392 982 767 25 1 4
MAGH 974 113 972 86 -5 2 0
MeEGH 786 171 777 84 19 9 3
HCCZ2 557 -8 21 0 —45 536 34
SURC 795 -5 24 0 =35 771 22
WOCC 918 230 34 7 1165 884 437
MSL1 723 115 590 &9 55 133 41
MaL2 790 66 470 22 -54 320 38
MSL3 944 -238 917 283 -41 27 22
MPR2 929 230 859 269 -63 70 56
MPR3 890 -258 890 338 -6 0 1
MPR4 785 33 146 15 -110 639 160
MPRS 247 29 15 4 232 940 682
XMSL4 960 —206 882 1259 151 78 294

X Supplementary point
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Table 3.10 Results of the correspondence analysis of the 1585
rainfall simulator trial data

PRINCIPAL. AXIS 1 PRINCIPAL AXIS 2
VARIABLES QLT

K=1 COR CTR K=2 CoR CTR
HCC1 931 =20 241 1) 36 710 94
LITC 884 107 843 86 24 41 21
S0CA 997 -544 997 433 -5 0 0
SUTE 978 —407 993 281 31 ] 8
ROCK 711 21 0] 0] | 559 711 31
FORB 940 232 310 8 =330 630 281
MAGH 705 23 683 9 -3 22 1
MEGH 983 152 241 149 32 42 34
HCC2 898 -11 286 2 -17 612 20
SURC 979 -18 671 5 -12 308 12
WOCC 965 ~40 13 1 =347 952 477
MSLL 728 70 685 &7 43 256 125
MSL2 264 37 152 18 -83 812 457
MSL3 984 -174 978 359 14 & 12
MPR1 F90 154 209 328 446 81 149
MPR3 825 18 85 S -33 740 183
MPR4 971 -131 F11 213 34 &0 73
XMPR2 91 L} 1 1 -358 Q0 219

X Supplementary point
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Table 3.11 Correlation matrix of vegetation and soil surface variables against mean percentage run-off. sean
soil loss and log of mean seil loss

BEAN PERCENTABE -0.424
RUN-GFF 1

MEAN SOIL LDSS -0.733
1

LOGe OF MEAN  -0.776
SO0IL LOSS 1

]

LITC S0CA
-0.646  0.628
1 144
-0.403  0.783
1 1
-0.42 0.761
11 144

0.913  -0.227  -0,403
1 n.s, 1

0.803  -0.159  -0.706
1 n.s. 11

0.821 -0.013 -0.B32
1 n.s. i

n.s.= not significant
t = significant at 3% probability level
8 = significant at L% probability level
degrees cf freedom = 44

-

Tagle 3.12 Results of the stepwise multiple regression analysis of 1982-84 rainfall simulator data for
the prediction of spil loss

NETHOD/S USED TO INDEPENDENT
HEASURE INDEPEN- VARIABLE

DENT VARIABLES

RALKER {1978) CONSTAKT

HETHOD HAGH

HCCL

WALKER (1976) &  CONSTANT

USLE (WISCHMEIER SURC
1973} HETHODS MEGH

5ETA
COEFFICIENT

8.9i41
-0.0266
-0.0160

9.0603
-0.0301
-0.0371

PERCENTAGE YARIAT-
10N EXFLAINED BY

CONFIDENCE LIMITS FARTIAL
-------------- F-TEST

-0.01508 -0.03807 23.055
0.00466 -0.03672 7.777

-0.02137 -0.03873 40,340
-0.02146 -0.05271 19,525

SIGNIFICANCE

p0,01
p<0.01
(d.f.nl=2,n2=45)

pe0.01
pc0.01
(d.f.nl=2,n2=45)

~ ra

~d



Table 3.13 Results of the stepwise muitiple regression analysis of 1982-85 rainfall sisulator data,
excluding a 20% randoe subsample, for the prediction of spil loss

METHOD/S USED TO INDEPEMDENT BETA CONFIDENCE LIMITS PARTIAL GIGNIFICANCE ~ PERCENTAGE YARIAT-
MEASURE INDEPEN- VARIABLE COEFFICIENT  -----mmmmmmee- F-TEST [ON EXPLAIKED BY
OEKT VARIABLES UPFER  LOWER R-58
WALKER (1976) CONSTANT 3.9383
HETHED SUTE 0.0300  0.03926  0.02065 41.294 p<a. 0! 73,4

NEGH -0.6211  -0.00840 -0.03387 7.731 p<0.01 78,6

{d.f.nl=2,n2=31)

WALKER (1974) &  CONSTANT 9.002%
USLE (WISCHMEIER SURC -0.0319  -0.02372 -0.04004 52.120 p<0.0l 76,1
1973) METHODS HEGH -0,0238  -0.01257 -0.03494 12.647 p<o.01 80,9

{d.f.n1=2,n2=51)

Table 3.14 Results of the stepwise aultiple reqression analysis of 1982-84 rainfall sisulator data for
the prediction of run- off

METHCD/S USED TC INDEFENDENT BETA CONFIDENCE LIMITS PARTIAL SIGNIFICANCE  PERCENTABE VARIAT-
MEASURE INDEFEN- VARIABLE COEFFICIENT  ---~mmmmmemee- F-TEST 10N EXPLAINEDR BY
DENT VARIABLES UPPER  LOWER R~Si
#ALKER (1974) CONSTANT 38,1374
HETHED LITC -0.6493  -0.46613 -0.83250 15.517 pid. 0l 41,8

50CA 0.6796 1,222 0.13710 17.345 F<0.01 5340

HAGH 0.3626  0.67331  0.05199 6,803 p<0, 0L 3

{d.f.n1=3,n2=44)

WALKER {1976) &  CONSTANT -2.0944

USLE {WISCHMEIER . LITC -0.4830  -0.32303 -0.64497 11.074 0,01 ;

1973) METHGDS 50cA 0.7995  1.52384  0.47323 40,372 pe. o0l o;
SURC 0.7323  1.02330  0.43908 24.306 pc0.0l .
KOEC 2.3397  2.50555  2.21389 4.274 pd.01 ,

{d.f.nl=4,n2=43)



Table 3.15 Results of the stepwise multiple regression analysis of 1982-83 rainfall sisulator data,
excluding a 20% random subsaaple, for the prediction of run-off

METHOD/S USED TG [INDEPEWDENT BETA CONFIDENCE LIMITS PARTIAL SIBNIFICANCE PERCENTQGEVVARIQT-
MEASURE INDEPEN- VARIABLE COEFFICIENT = -=-======-m-- F-TEST ION EXPLAINED BY
DENT VARIABLES UPPER  LOWER R-53
WALKER {1976) CONSTANT 36.05435
AETHOD HCCL 0.5440  0.79630  0.29141 16.094 ps0.01 46,4

LITC -0.4000  -0.06033 -0.73944 35.548 p<0.01 32,2

ROCK -10.0248  -9.82151 -10.22800 3.532  0.053p>0.01 39,3

(d.f.ni=3,n2=30)

WALKER (1976) &  CONSTANT 3.9126

USLE {WISCHMEIER SOCA 0.9777  1.36081  0.39452 72.588 p<0.01 46,4

1975) HMETHODS SURC 0.3852  1.07934 0.09105 4.949 p0.01 32,6
LITC -0.4692  -0.21375 -0.72273 B.436 p<0.01 39,3

{(d.f.n1=3,n2=30)

Table 3.16 Actual and predicted values for soil loss based on aultiple regression

analysis
1985 RAINFALL SIMULATOR TRIAL RESERVE DATA SUBSET FROM
INDEPENDENT DATA SET 1982-85 RAINFALL SIMULATOR TRIALS

ACTUAL LOGe PREDICTED LOGe S0IL LOSS {g) ACTUAL LOGe PREDICTED LOGe SOIL LOSS {g)

SOIL LOSS  =m=mmemmmmmmm e SCIL LOSS  -------==mmmmmmmmm e
{g) EGUATIDN 3.1 EGUATION 3.2 {g) EQUATION 3.3 EQUATION 3.4
5. 1811 4,7344 4,46870 53,4873 5.8514 5.8149
5,0542 4,761¢ 4,6425 5.6245 5.6217 5.6130
§,8645 5.0454 4,737z 3.2231 5.6658 5.4872
5,2781 5.0321 4.9932 0.6887 6.1501 5.9328
6.0640 4.7900 4,9237 4.6923 5.,2980 3,2202
5.4289 5.0990 3.2533 4.3108 5.8412 5.5910
5.2391 4.7138 4.7543 3.4843 4,9703 4,8527
5.8816 4,4738 4.1371 3.6791 7.3737 7.3571
4,7933 4.3960 4,3823 7.8109 7.8470 7.9472
4,6131 4,4306 4,3942 7.9456 7.9934 7.9733
5,4366 41,3964 4.3259 7.2791 7.4935 7.3069
5.4476 4.8195 4.7241 7.0682 6.3057 6.4294
6.7191 93,5435 5.7868 5.0888 5.9474 3.9228
5.6626 48,7237 53,1309 7.4776 6.8467 6.9588
5.4873 3.3304 3.7235
6.1738 5.7i66 6.1867
9,880 4.9101 53,3682
95,6263 3.0589 3.4554
59,2231 5.1681 3.4723
5.1659 3.3307 3.6391
Coefficient of Coefficient of
detersination: D = 0,188 D= 0.216 determination: D = 0,482 D = 0.680
Coefficient of Coefficient of

efficiency: E = 0.955 E = 0.809 efficiency: FE = 00.435 E = ()_AS"?



Table 3.17 Actual and predicted values for run-off based on sultiple regression

analysis
1985 RAINFALL SIMULATOR TRIAL RESERVE DATA SUBSET FROM
INDEFENDENT DATA SET 1982-85 RAINFALL SIMULATOR TRIALS
ACTUAL  PREDICTED RUN-OFF (%) ACTUAL  PREDICTED RUN-OFF (%)
RUN-OFF  ~-===-===-m====mm=mm=mmees RUN-OFF  ==------=mmmmmmmmmmmm oo
(%) EQUATION 3.5 EBUATION 3.8 (1) EQUATION 3.7 EGUATION 3.4
3.6 49.4 48.7 36.1 88.9 33.1
9.4 47.9 43.4 69.1 85.4 43.6
54.2 28.0 39.8 49.2 a7.4 47.0
48.5 25.7 32.7 33.8 94,0 63.3
56.2 43.6 49.8 65.0 104.1 41.8
58.4 33.7 33.5 74.3 98.4 68.0
24.0 67.9 98.1 71.1 92.7 8.2
29.5 31.8 51.9 6.2 75.7 75.9
5.2 32.8 39.7 84.8 75.4 72.2
6.7 38.4 33.5 72.1 49.2 73.7
44.4 41.4 64.2 73.4 59.3 31,5
70.2 38.7 52.1 70.9 2.7 38.0
32.0 61.8 82.1 30.0 75.8 39.9
21.0 57.1 54.1 77.9 82.2 67.9
46.1 57,3 57.b
67.7 70.2 83.0
34.3 54,8 129.8
69.1 49.9 52,7
49.2 5z.8 62.9
46.7 58.7 b4.8
Coefficient of Coefficient of
detersination: D = 0.003 D = 0.075 determination: D = 0.062 D =0.273
Coefficient of Cosfficient of

efficiency: E=0.417 E=1.074 efficiency: E =4.495 E=0.32%
Errar function: Fl= 0.412 Fl1= 0.999 Error function: Fl= 4,433 Fi= 0.053

Table 3.18 Details of Walker vegetation monitoring sites located in
the study area and used in the prediction of soil loss

NUMBER OF SITES
WOODY VEGETATION COMMUNITY

CULL BLOCK NON-CULL BLOCK

Acacia grandicornuta/SpirostacHys africana 4 Q9
Acacia tortilis _ 3 )

Acacia nigrescens 3 3




Table 3.19 Predicted soil loss from Walker transect vegetation

monitoring sites in the study area.

Values given are

mean and standard error and, in parentheses, range

PREDICTED MEAN SOIL LOSS (g)

YEAR
NON-CULL. BLOCK CuL BLOEK
1979 2374.4+4502.2 (532-5066) 357.9+19.2 (307-399)
n=10 n=4
1980 1902.9+318.6 (577-3927) 483.3+58.1 (376-575)
n=10 n=3
1981 2064 .9+300.4 (439-4311) 1345.9+208.8 (509-2000)
n=17 n=8
1982 1256.7+147.6 (317-3220) 591.3+59.4 (253-1059)
n=29 n=17
1983 3129.6+655.2 (200-6233) 1210.1+501.1 (434-3772)
n=12 n=b
1984 399.0+47.1 (136-612) 218.9+34.1 (144-308)
n=10 n=4
1985 633.7+101.5 (167-1590) 356.7+47.7 (149-651)
n=17 n=10
1986 1052.5+149.3 (286—-2057) 1250.5+214.0 (460-2812)
n=17 n=10
Table 3.20 Stocking rates of grazers and mixed feeders in
the study area for the period 1978 to 1986, as
determined by various counts
COUNT COUNT STOCKING RATE (kg/ha) STOCKING RATE
DIFFERENTIAL
DATE TYPE NON-CLLL (x) CWL (y) {(x)/(y)
JULY 1978 HELICOPTER 6l.1 85.5 0.71
AG 1979 HELICOPTER 5%9.8 692.3 0.86
JULY 1980 HELICOPTER 54.5 67.1 0.81
AUG 1981 HELICOPTER 42.4 30.2 1.40
AUG 1981 HELICOPTER 49.7 37.4 1.33
SEPT 1981 HELICOPTER 34.6 26.6 1.30
AUG 1982 HELICOPTER 37.5 35.1 1.07
AUG 1983 HELICOPTER 26.8 40.4 0.67
JULY 1984 TOTAL GROUND 71.9 70.2 1.02
SEPT 1984 HELICOPTER 42.2 36.6 1.15
JUNE 1985 FIXED-WING 21.3 37.4 0.57
OCT 1985 FIXEDWING 23.0 20.9 1.10
FEB 1986 FIXED-WING 15.2 23.3 0.60
JULY 1986 FIXED-WING 30.6 32.0 0.79
NOV 1986 FIXED-WING 26.6 31.9 0.84
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Figure 4.2 Monthly mean rainfall (mm) measured at six sites in
the study area for the period July 1983 to June 1986
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Figure 4.21
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Figure 4.23 Scattergram of loge annual run-off (1) against
percentage litter cover

3.0 T re= 0.573
. p < 0,01
. 8.0 + . +*
—
~ + + +
U * t
44 1 Yo
5 10 . . .o
c .« »° +
5 L T MR .
]
- + * & :
; 6.0 P
3 sy +*
[=]
§
o so0+ ,*
o .o
,_] o
0 : + : F
0 25 S0 s 100

Soil capping (%)

Figure 4.24 Scattergram of loge annual run-off (1)

against
percentage soil capping



Figure 4.25

annual run-off (1)
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Figure 4.27 Scattergram of 10ge annual run-off (1) against
maximum grass height (cm)
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Log, annual run-off (1)

Figure 4.29
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Table 4.1 Monthly rainfall variables seasured at six sites in the study area for the 1983/4 rainfall year. Values
given are aean and standard error and, in parentheses, range

HONTH  YEAR TOTAL RAIN TATAL KINETIC ENERBY EI30 INDEX SAMPLE

(mm) {d/sg.8) {erpsivity units) SIIE

o ouw w a1
AUE 1983 42.71 2bt1 1 4974 i
SEP 1983 6.9% 951 4078 i
ocT 1983 69.8:1.2 (67.9-71.9) 3361156 (42-376) 2 41141 328 {102-4 702) 3
NOV 1983 168.7+10.0 (142,3-189.9) 2 2968260 (1 639-2 851) 38 77316 269 (19 270-93 093) 4
DEC 1983 50.643.0 {43.7-98.7) 503174 (411-763) 11 980£2 936 {4 432-19 275) 3

JAN 1984 304.2419.1 (456.8-349.4) 11 38341 117 (10 032-12 528) 683 BBA&+99 BL1 (534 3567-798 488) 3

FEE 1984 137.143.1 {134.0-140.1) 1 9494101 (1 848-2 051) 29 7071746 (28 942-30 453) 2
MAR 1984 106.6415.6 (73.2-134.4) 1 4624313 (B40-2 095) 44 920117 303 (9 989-80 299) 4
APR 1954 28.141.8 {23.1-31.2) 130418 (95-152) 343£104 (341-683) 3
HAY 1984 3.041.1 (1.3-7.3) 62419 {8-103) 2731124 (5-703) 3
JUN 1984 22.741.7 (19.8-26.17) 138425 (50-189} 8304202 (214-1 370) 3

-

only one data point



Table 4.7 Monthly rainfall variables measured at six sites in the study area for the 1984/3 rainfall year. Yalues
given are mean and standard error and, in parentheses, range

HONTH  YEAR TGTAL RAIN TOTAL KINETIC ENERGY EI30 INDEX SAMPLE
{am) {i/5q.a] {erosivity urits) SIIE

AL B S0 URSTLE) T G2 6209 2 B0 5
AUG 1984 63.716,2 {39.2-71.3) 429131 {324-489) 3 7418270 {2 798-4 309) J
SEF 1984 23.9+1.2 {21.2-28.0) 419436 (210-339) 8 793¢1 540 (3 £33-14 sil) b
T 1984 B6.7£4.2 {73.8-99.4) 1 154+83 [949-1 406 25 5273 497 {135 349-36 144) d
NOV 1984 39.143.4 (48.1-49.8) 1 (1085 (747-1 363) 19 931#3 020 (10 644-30 150) b
DEC 1983 91.2¢6.5 [79.8-112.3) 1 993£208 (1 403-2 715) 69 79318 363 (32 625-134 499) 3
JAN 1585 103.9£0.1 (103.8-104) | 485431 {1 454-1 317) 19 4124248 (19 164-19 840) 2
FEE 1583 109.748.9 (181.9-199.5) 2 239197 {Z 063-7 336) 38 918£11 207 (27 712-50 125) 2
MAR 1985 3.9¢1.4 (0.6-8.9) 37424 ( 0-129) 2484209 {0-1 ¢77) s
APR 1985 .ol (1.3-5.7) J3+21 {18-103) 3014174 | 30-764) 4
HAY 1983 4,3£2.1 (1.8-6.4) 73160 [ B-193) 9874933 (8-2 893) 3
JUN 1985 1 H H 0

1 alssing data
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Table 4.3 Monthly rainfall variables seasured at six sites in the study area for the (983/6 rainfall year. Values
given are eean and standard error and, in parentheses, range

MONTH  YEAR TOTAL RAIN TOTAL KINETIC ENERGY EI30 INDEX SAMPLE

(o) {J/sg.n) {erosivity units) SIIE
T P o (e 3
AUE 1985 4,6t1.2 (2.8-8.2) 33+15 115-79) 118491 (18-391) 4
SEP 1983 42.6t14.1 (27.7-70.8) £99+295 (363-1 288) 13 62348 833 {3 784-31 290) 3
0CT 1985 103.6t18.7 (77.8-140.0) 2 0381224 (1 774-2 483) 63 23312 610 (38 736-67 794) 3
NOV 1983 7.8£0.9 (7.2-12.4) 93£20 {31-133) 452¢154 (38-1 023) b
DEC 1983 36.3t1.5 (34.8-57.7) 947419 (928-946) 11 929+880 (11 049-12 BOB) 2
JAN 1986 38.044.3 (41.1-65.3) 1 03164 (917-1 278) 3B 43147 167 (20 268-55 259) 3
FEB 1984 145.28 39404 201 5944 1
MAR 1984 47.141.6 (44.3-31.4) 303424 (451-568) 3 806£490 (3 041-3 220) 4
APR 1984 11.841.2 (8.6-14.4) 4818 {39-122) 17741 (120-297) 4
MAY 1984 0.610.1 {0.5-0.7) 0 (0-2) 0 (0-1) 4
JUN 1984 23.248.8 (5.3-31.1) 341463 ( 93-431) 3 4021635 (B40-4 255) 5

¥ only one data point



sble 4.4 Annual values for rainfall variables maasured at six sites in the study area during the 1983/4, 1984/5 and 1985/6 raintall years

INFALL RAINFALL Crm) RAINFALL KINETIC ENERGY (J/sq.m) EI 30 INDEX

PERR 241 284 294 402 403 411 241 284 294 402 403 411 211 284 294 102 103

983/9% 676.5 ?17.7 692.5 631.7 667.6 667.0 58”8 B 886 7 360 6 920 7 637 P 593 84 281 228 906 149 960 122 854 143 834
9845 633.6 ?29.8 714.9 607.1 689.1 696.1 8 295 9 228 10 521 9 665 B8 876 7 939 190 229 196 885 290 168 167 638 139 591
98576 5490.1 537.6 498.2 538.8 570.6 543.9 9 343 8 705 B8 417 9 296 10 372 9 625 301 128 340 738 336 154 307 613 364 185

(F-test = 20.7; p<0.01; d.f.= 2, 15D CF-test = B8.6; p<0.01; d.f.= 2, 15 (F-test = 30.1; p<0.01; d.f.= 2, 151

154 209
333 732

excludes rainfall from Cyclona Donoina in January 1984

LL



Table 4.5 Physical characteristics of natural run-off plots

PLOT  EXPERIMENTAL BLOCK AUTGBRAPHIC RAINGAUGE ¥000Y VEGETATION S0IL CLASSIFICATION  SLOPE
WER UL T SN RESENT CoMONTY R sEEs (0
___;;I-—-—---;-—__-----_-----—---; --------------------- ;;;;;;_;I;;;;;;;;--- HAYO - TSHIRISE 7.9

294 X I Acacia nilotica/A.gerrardil VALSRIVIER LINDLEY 6.8
402 X X Acacia tortilis SWARTLAND ROSEHILL 1.9
284 X H Acacia tortilis SWARTLAND SWARTLAND  10.1
403 ! X Acacia nigrescens HAYD TSHIPISE 8.3
411 i X ficacia nilotica/f.gerrardii BLENRGSA  TREVANIAN 6.6
404% 1 X Acacia tortilis VALSRIVIER WATERVAL 3.2
4068 3 i Acacia tortilis HAYD MSINSINI 7.2
§124 X X Acacia grandicornuta VALSRIVIER ARNISTON 4.9
4141 X X Acacia tortilis SWARTLAND OMDRAAI 4,7

¥ plots instalied during 198475 rainfall year

Table 4.6  Annual soil loss values for fixed sites within key woody vegetation comeunities in the non-cull
and cull blocks. Values given are aean and standard error for the entire monitoring period. The
range is given in parentheses

SITE  MONITORING ANNUAL SOIL LOSS (q)
WOODY VEGETATION COMMUNITY PERIDD  =mmmmmemmmmommms oo
NUMBER  (YEARS) NON-CULL BLOCK CULL BLOCK
Chacn tortins W s wuossenmman -
284 3 - 1 527437 (135-2 209)
104 2 2 1844718 (1 023-4 241) -
406 2 936¢91 (709-1 110) -
414 2 5901183 (279-1 117) -
jcscia ngrescens T -
_____________ 403 3 - 9004509 {215-3 415)
fcacianiloticalfeacia gerrardii 94 339906 (28 00%) S
411 3 - 6244199 (110-1 476)
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Table 4.7  Annual run-off values for fixed sites within key woody vegetation cummunities in the
non-cull and cull blocks. Values given are mean and standard error for the entire
aonitoring period. The range is given in parentheses

SITE MONITORING RUN-OFF (me)
WOGDY VEGETATION COMMUNITY PERIDD  ~mmmmmmmemmmmmmmmsommo oo
NUMBER {YEARS) NON-CULL BLOCK CULL BLOCK
Chace tortilis A2 3 SLames gelsy -
284 3 - 42.2¢9.0 (14.4-70.4)
404 2 21.7+2.9 (15.3-28.8) -
404 i 13.346.7 (7.4-35.5) -
414 Z 16.414.5 (8.8-28.4) -
jcacia ngrescens w5 sie wavs S
443 3 - 4.9+¢1.0 (2.0-7.8)
Acacia nilotica/Acacia qerra;t-ii—i"-;‘;; ------- 3; —————— ’.;;_‘;;;1-“(_;3";:;;-;; -------- :"-
11 3 - 36.4110.3 (8.1-75.3)

Acacia grandicornuta 412 ) i1.3¢1.4 (B.4-15.2) -



Table 4.8 Explanation of codes used in tables, figures and text

SOIL LOSS

ASL1

ASL3

ASL4

ASLS

(very low)
{ low)
(moderate)
(high)

(very high)

ARD1

AROS

(very low)
(low)
(moderate)
(high)

(very high)

VEGETATION

VARIABLES

HCC1

LITC

MEGH

FORB

HCC2

WOCC

Herbaceous canopy cover (%) measured by Walker’'s (1976) method
Litter cover (%)

Maximum grass height (cm)

Mean grass height (cm)

Contribution forbs make to total herbaceous biomass (%)

Herbaceous canopy cover () measured by USLE method (WISCHVEIER,

1975)
Surface cover (%)

Woody canopy cover (%)

SOIL SURFACE

VARIABLES

SUTE

ROCK

Soil capping (%)
Susceptibility to erosion (%)

Rock (%)




Table 4.9

81

Results of the correspondence analysis of the 1983/4 natural
run—-off plot data

MAGH

MEGH

HCC2

986

780

661

855

B26

B46

7356

946

-43

-95

=62

67

962

614

10

445

826

454

919

106

360

360

13

10

10

20

B6

74

164

~-295

41

15

-51

18

47

845

381

20

302

156

47

44

4172

31

41

ASLS

ARO1

ARO2

239

?76

2?32

204

448

-283

57

601

919

971

69

87

379

204

-68

131

&7

21

-200

517

246

20

69

224

54
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Table 4.10 Results of the correspondence analysis of the 1984/5 natural
run-off plot data

PRINCIPAL AXIS 1 PRINCIPAL AXIS 2
VARIABLES QLT =~ —=—=—==—-om——m——m—meem o
K=1 COR CTR K=2 COR CTR
Chccr s20 20 sas s 7 76 2
LITC 993 221 982 255 -23 11 9
socA 964 ~-14 1 o 389 963 583
SUTE 692 -207 660 75 46 32 12
ROCK 504 56 5 o) -543 499 96
FORB 945 -507 930 478 66 15 26
MAGH 840 25 565 9 17 275 14
MEGH 325 15 119 1 -19 206 7
HCC?2 188 9 103 1 8 85 3
SURC 850 1 1 0 -14 849 10
WoCcC 906 -283 639 175 -183 267 237
Cast 899 as 631 8s se 268 120
ASL?2 721 57 270 38 73 451 205
ASL3 916 -104 452 121 ~106 4464 404
ARO1 871 118 614 166 -75 257 221
ARO?2 974 -158 945 284 28 29 30
ARO4 904 159 888 305 22 16 19
ARO3 X 729 9 1 1 189 728 1342

X Supplementary point



Table 4.1

83

1 Results of the correspondence analysis of the 1985/6 natural

run—-off plot data

FORB

MAGH

MEGH

HCC?2

997

993

585

164

983

886

463

968

258

-474

-109

—-232

-134

-28

835

991

991

402

151

936

860

402

951

181

441

169

96

11

44

-12

-320

-32

-951

24

=10

183

13

47

26

61

S51

11

68

373

69

338

451

34

-417

=35

25

-135

15

6357
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Table 4,12 Correlation matrix of vegetation and soil surface variables against log annual soil loss {q) and iog annual run-
off (1)

m
n

L0Ge ANNUAL -0.338 -0.375  0.546  0.692 -0.091 -0.049  0.286 -0.458 -0.509 -0.557 -0.637 -0.135 -0.204
S0IL LOSS L4 1§ 144 1 N.5. N.S. L i1 L§ it 1§ N.5. N5,

L0Ge ANNUAL -0.343 -0.328  0.373  0.483 -0.404  0.206  0.133 -0.300 -0.383 -0.337 -0.443 -0.266 -0.443
RUN-OFF L 1 1 i1 i N5, n.s. L i L 14 n.s. 1

n.s.= not significant

¥ = significant at 5% graobability level
§8 = significant at 1% probability level
degrees of freedoa = 30

Table 4.13 Results of the stepwise multiple regression analysis of the 1983/4, 1984/5 and 1985/ natural
run-ott plot data, excluding a 25% randam subsaepie, for the prediction of soil loss

METHOD/S USED 7O INDEPENDENT BETA CONFIDENCE LIMITS PARTIAL SIGNIFICANCE  PERCENTABE VARIAT-

MEASURE INDEFEN- e ION EXPLAINED BY

DENT VARIABLES  VARIABLE COEFFICIENT  UPPER  LOWER F-TEST k-58

WALKER (1976) CONSTANT 2.8713

METHOD SUTE 0.0382  0,07891  0.03740 31.247 p<d, 01 46,3
TOT.RAIN 0.0036  0.02896 -0.02184 3.452 pu0.03 9,2

{d.f.nl=2,n2=34j

WALKER {1976} &  CONSTANT -3.6286
USLE (WISCHMEIER, SUTE 0.1386  0.22643  0.04270 8.544 p<0.01 46,3
1975} METHODS SURC 0.0933  0.20771  -0.01717 3.874 ped.03 37

(d.f.n1=2,n2:36)



Table 4.14 Results of the stepwise sultiple regression analysis of the 198374, 1984/5 and 1983/6 natural
run-off plot data, excluding a 25% randos subsample, for the prediction of run-off

METHOD/S USED TO

MEASURE ]

DENT VARIAELES

PERCENTAGE YARIAT-
[ON EXPLAINED BY
k-50

HALKER {1
METHGD

WALKER (1

USLE (WISCHMEIER,
1573) METHODS

INDEPENDENT BETA
NDEPEN-
VARIABLE COEFFICIENT
576} CONSTANT -2.1043
saocA 0,024
FORE 0.0244
RAIN-RET SEAS. 0.023
RAIN-EFFECTIVE  -0.01
976} &  CONSTANT -2.1043
50€A 0.0254
FORE 0.0244
RAIN-NET SEAS. 0,023
RAIN-EFFECTIVE  -0.01

0.03967
0.03928
(.08039
0.04016

0.03967
0.03928
0.08039
0.04016

G.01107 9.318 p<0.01 32,3
0.00934 9.673 pe.01 49,8
~0.03029 16,831 p<0.0! 46,1
-0.06008 13.463 pi0.01 61,4

(d.f.n1=2,n2=3b)

0.01107 9.318 p<0,01 32,3
0.00934 9.673 p<0. 01 40,8
-0.03029 16.85t p<0.01 46,1
-0.06008 13,463 p<0.01 61,4

(d.f.nl1=2,n2=3)

Table 4.15 Actual and predicted values for annual soil loss and annual run—off
based on multiple regression analysis

RESERVE DATA SUBSET FROM 1983/4, 1984/5 AND 1985/6 NATURAL RUN-OFF PLOT DATA SET

ACTUAL LOGe PREDICTED L0OGe ANNUAL ACTUAL LOGe PREDICTED (L OGe
ANNLUAL. SOIL SOIL LOSS (qg) ANNUAL ANNUAL RUN-OFF  (mm)
LOSS RUN-OFF
(g) EQUATION 4.1 EQUATION 4.2 (mm) EQUATION 4.4

7 .2464 6.6696 6.6263 2.7926 2.1810
B8.6665 7.4252 7.1571 3.5155 3.1400
?.0438 7.6831 7.7864 3.2086 3.3204
5.1358 5.9178 5.6126 3.7832 1.8448
5.3327 5.7729 5.6986 2.1247 1.9077
5.7071 5.5560 5.4386 0.8206 1.5340
6.9305 6.6091 6.2871 3.13793 2.6249
6.0913 7.1911 6.4895 2.8863 3.2094
7.2828 7.9846 8.0567 3.5206 3.4864
8.6572 8.4247 8.3544 3.1833 3.2022
6.4213 7.4078 6.8609 3.7695 3.5518
5.9994 6.4459 6.4464 2.1335 2.6184
6.2596 6.9697 7.4672 2.3554 2.53%0

Coefficient of Coefficient of

determination: D = 0.616 D = 0.617 determination: D = 0.406

Coefficient of Coefficient of

efficiency: E = 0.598 E = 0.612 efficiency: E =0.337

Error function: Fi= 0.018 F1= 0.005 Error function: Fl= 0.0&9




Table 4.16 Rainfall variables calculated from daily
rainfall records kept at Mpila and
Mbhuzana outpost

RAINFALL —————=—————mmmmm e
YEAR TOTAL WET SEASON EFFECTIVE
RAINFALL (mm) RAINFALL (mm) RAINFALL (mm)
\o78/79%  se9.2 4sa.7 404.7
1979/80X 450.6 346.3 225.0
1980/81x 635.5 359.6 400.3
1981/82 635.4 428.0 516.9
1982/83 333.1 250.2 208.7
1983/84X%X 624.7 529.0 428.2
1984/85 745.7 563.8 606.9
1985/86 593. 1 467.8 490.7

¥ Daily rainfall records from Mpila
¥X Rainfall recieved during Cyclone Domoina not included

Table 4.17 Predicted annual soil loss from Walker transect vegetation
monitoring sites in the study area. Values given are
mean and standard error and, in parentheses, range

RAINFALL PREDICTED ANNUAL SOIL LOSS (q)

YEAR NON-CULL. BLOCK Ol BLOCK
1978779 10 765t4 551 (376~36 295) 244+30 (183-324)
197%/80 3 2014915 (337-11 948) 219+37 (158-285)
1980/81 7 91141 B31 (36025 664) 3 1634774 (455-6 203)
1981/82 2 8544884 (237-13 369) 684+1469 (188-1 &684)
1982/83 6 082+1 6791 (109-14 337) 8991309 (122-1 552)
1983/84 6804156 (213-1 &01) 308+41 (232-417)
1984/85 2 1714610 (306-8 551) 1 03561415 (273-4 &04)

1985/86 2 333+538 (190-7 550) 2 95448791 (436-10 101)
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Table 4.1B Predicted annual run—off from Walker transect vegetation

monitoring sites in the study area. Values given are
mean and standard eror and, in parentheses, range

RAINFALL PREDICTED ANNUAL RUN-OFF (mm)

YEAR NON-CULL. BLOCK CULL BLOCK
1978/79 35.2 + 7.6 (19.5 - 66.2) 8.8 + 1.6 (5.5 — 13.0)
197%9/80 4.4 + 0.6 (2.4 - 7.9) 2.7 # 0.4 (2.0 — 3.4)
1980/81 0.5 + 0.02 (0.3 - 0.9) 0.6 + 0.05 (0.4 - 0.9)
1981/82 2.1 + 0.3 {0.9 — 6.5) 1.4 + 0.1 (0.9 - 2.1)
1982/83 0.7 + 0.1 (0.1 - 1.2) 0.5 + 0.07 (0.3 - 0.7)
1983/84 111.9 + 30.2 (26.4 — 266.9) 33.1 + 1.8 (29.9 - 36.8)
1984/85 25.7 + 3.8 (11.5 - 58.8) 18.4 + 4.5 (9.7 - 57.9)
1985/86 6.6 + 0.9 { 3.3 — 18.5) 4.6 + 0.7 (2.9 - 8.3)
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Figure 5.5

Figure 5.6
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Table 5.1 Physical characteristics of paired rainfall simulator and natural run-cff sites

I T T T P e e e e S e e e

SITE  EXPERIMENTAL BLOCK W00DY VEGETATION S0IL CLASSIFICATION SLOPE (%)
MR KGH-CLL UL COMNTTY RN SERIES  WAT.AUN-DFF AAIN SIWL.
T woca ngreses M0 TPIE 65 %8

294 X Acacia nilotica/A.qerrardil  VALSRIVIER LINDLEY 5.8 8.6
4024 X fracia tortilis SWARTLAND ROSEHILL 11.0 8.6
LI X ficacia tortilis VALSRIVIER WATERVAL 5.2 3.1
§14% X Acacia tortilis SHARTLAND OMDRAAI 3.7 4.2
234 K Acacia tortilis SWARTLAND  SWARTLAND 10.1 10.3
5034 X Acacia nigrescens HAYC TSHIPISE B.3 6.6
4114 Y Acacia nilotica/A.qerrardil  GLENROSA  TREVANIAN 6.6 7.3

t paired sites installed during L984/3 rainfail year

Table 5.2 Soil loss measurements from rainfall simulator and adjacent
natural run—-off sites. Values given are the mean and, in
parentheses, the range. Mean soil loss values for rainfall
simulator sites were obtained from storms 1, 2 and 3

SITE RAINFALL  RAINFALL SIMULATOR SITE NATURAL RUN-OFF SITE
NUMBER  YEAR MEAN SOIL LOSS (qg) ANNUAL MEAN SOIL LOSS (qg)
241 1983/4 225 (210-252) 1 047 (691-1 403)
284 318 (109-396) 1 995 (1 7802 209)
294 340 (286—-839) S 367 (4 929-5 805)
241 1984/5 119 (112-171) 404 (306—-502)
284 131 (103—19§) 247 (170-323)
294 278 (189-430) 343 (322-364)
402 184 (128-3358) 334 (207-461)
403 108 (101-121) 311 (301-321)
411 221 (217-234) 150 (110-190)
404 372 (192-828) 1 339 (1 023-2 055)

414 376 (242-483) 361 (279-442)




Table 5.3 Correlation matrix of mean soil loss and mean run-—
off, determined by the rainfall simulator trials,
against mean annual soil loss and mean annual run-—
off, determined by the natural run-off plots

RAINFALL CORRELATION COEFFICIENT

SIMULATOR LOGe LOGe
MEAN ANNUAL MEAN ANNUAL MEAN ANNUAL MEAN ANNUAL

TRIALS SOIL L0OSS SOIL LOSS RUN-OFF RUN-OFF

MEAN 0.794 0.746 - -

SOIL LOSS XX XX

LOGe MEAN 0.672 0.673 - -

SOIL LGSS X X

MEAN - - 0.762 0.811

RUN—-OFF XX X X

LOGe MEAN - - 0.4648 0.862

RUN-OFF X XX

Key

n.s.= not significant

X = significant at 5% probability level
xx= significant at 1% probability level
d.f.= 9

Table 5.4 Comparison of ranked soil loss values as determined by rainfall
simulator trials and adjacent natural run—off plots

SITE RAINFALL RANKING FROM HIGHEST TO LOWEST SOIL LOSS DIFFERENCE
NUMBER YEAR  RAINFALL SIMULATOR SITE NATURAL RUN-OFF SITE  OF RANKS
294 1983/4 11 11 0
284 1983/4 8 10 -2
404 1984/5 9 9 0
241 1583/4 6 8 -
241 1584/5 2 7 -5
414 1984/5 10 6 4
294 1984/5 7 5 2
402 1984/5 4 a4 0
403 1984/5 1 3 -2
284 1984/5 3 2 1

411 1984/ 5 4 n



RANKING SOIL LOSS RANKING
CLASS NUMBER (%)
EQUAL 3 27.3

+ 1 RANK 1 9.1

+ 2 RANKS 4 36.4
"+ 3 RANKS 0 -

> 3 RANKS 3 27.2
DIFFERENCE
Table 5.6

Table 5.5 Comparison of rankings for soil loss
and run-off as determined by rainfall
simulator trials and from adjacent
natural run—-off plots

Run—off measurements from rainfall simulator and adjacent

natural run—off sites. Values given are the mean and, in
parentheses, the range. Mean run—off values for rainfall
simulator sites were obtained from storms 1, 2 and 3

SITE

NUMBER  YEAR

RAINFALL  RAINFALL SIMULATOR SITE

MEAN RUN-OFF (1)

NATURAL RUN-OFF SITE

ANNUAL MEAN RUN-OFF (1)

241 198374 202 (192-315) 473 (285-661)
284 472 (411-668) 742 (2 &32-2 B8B51)
294 4735 (473-539) 305 (1 248-1 362)
241 1984/5 33 (29-77) 116 ( 96-133)

284 263 (252-400) 191 (&01-1 780)
294 278 (273-403) 723 (547-902)
402 140 (125-233) 420 (339-301)
403 28 (25-48) B6 ( BO-92)

411 275 (206—-493) 403 (330-475)

404 117 (97-205) 031 (9351 166)
414 277 (218-429) 542

(358-726)

94



Table 5.7 Comparison of ranked run—off values as determined by rainfall
simulator trials and adjacent rnatural run—off plots

SITE RAINFALL RANKING FROM HIGHEST TO LOWEST RUN-OFF DIFFERENCE
NLMBER YEAR  RAINFALL SIMULATOR SITE NATURAL RUN-OFF SITE  OF RANKS
284 1983/4 10 11 -1
294 1983/4 11 10 1
284 1984/5 6 9 -3
404 1984/5 3 8 -5
294 1984/5 9 7 2
414 1984/5 8 6 2
241 1983/4 5 5 0
402 1984/5 4 4 0
a11 1984/5 7 3 4
241 1984/5 2 2 0

403 1984/5 1 1 0




Table 5.8 Correlation matrix of vegetation and soil surface
variables against soil loss and run—off as determined
by rainfall simulator trials and natural run—off plots

INDEPENDENT  RAINFALL SIMALATOR TRIALS

NATURAL RUN- OFF PLOTS

VARIABLES  LOGe MEAN LOGe MEAN MEAN

LOGe ANNUAL LOGe ANNUAL

SOIL LOSS RUN-OFF RUN-OFF SOIL LasS RUN-OFF
HCC1 —0.8123 —-0.3461 —0.4124 —-0.5583 —-0.3431
b § b § XX b § X
LITC —0.5526 -0.5395 —0.5838 -0.5751 —0.52680
b § b § XX XX XX
S0CA 0.7964 0.4763 0.6115 0.6462 0.5727
b § XX XX XX XX
SUTE 0.8502 0.4385 0.5283 0.6918 0.4828
XX XX b § XX b §
AlZ 0.08351 0.0284 -0.0727 0.2864 0.1527
Nn.s. n.s. n.s. X Nn.s.
MAGH —-0.8399 —0.5040 -0.5678 -0.4582 —0.3006
XX b § b § b § X
MEGH —0.7627 —0.4884 —-0.4917 -0.5087 —-0.3828
b § b § 4 XX XX XX
ROCK 0.2920 —0.0373 -0.0757 -0.0913 —-0.4041
X n.s. n.s. n.s. XX
HCC2 —0.7935 —0.3662 —-0.4118 —0.5565 -0.3374
XX XX b § XX X
SURC —-0.8741 —0.3696 —0.4495 -0.6371 —0.4432
XX XX b § 4 XX XX

Key

Nn.s.= not significant

X = significant at 5% probability level
XX = significant at 1% probability level

d.f.= 30
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Table 5.9 Comparison of ranked correlation coefficient values for
soil loss as determined by tainfall simulator trials and
natural run—off plots

INDEPENDENT RANKING FROM HIGHEST TO LOWEST DIFFERENCE

VARIABLE LOGe MEAN SOIL LOSS LDGe ANNUAL SOIL LOSS OF RANKS
ROCK 9 10 -1
AIZ 10 9 1
MAGH 3 8 -5
MEGH 7 7 0
HCC2 6 6 0
HCC1 4 5 -1
LITC 8 4 4
SURC 1 3 -2
SOCA 5 2 3
SUTE 2 1 1

Wilcoxon matched—pairs signed—-ranks test: Smallest T score = 6.0 (n.s.)
(N = 5; two—tailed test; alpha = 0.05)

Key

n.s.= not significant
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Table 5.10 Comparison of ranked correlation coefficient values for run—off as
determined by rainfall simulator trials and natural run—off plots

RANKING FROM HIGHEST TO LOWEST DIFFERENCE OF RANKS
INDEPENDENT

LOGe MEAN MEAN LOGe ANNUAL (1) (2)

VARIABLE RUN-OFF RUN-OFF RUN-OFF vs vs
(1) (2) (3) (3) (3)
Az 10 10 10 0 0
MAGH 2 3 9 -7 -6
HCC2 7 8 8 -1 0
HCC1 8 7 7 1 0
MEGH 3 S 6 -3 -1
ROCK 9 9 5 4 4
SURC b 2 4 2 2
SUTE S 4 3 2 1
LITC 1 2 2 -1 0
SOCA 4 1 1 3 0

LOGe MEAN RUN-OFF vs. LOGe ANNUAL RUN-OFF : Wilcoxon matched—-pairs signed-ranks test:
smallest T score = 22.0 (n.s.) (N = 9;
two—tailed test; alpha = 0.05)
MEAN RUNFOFF vs. LOGe ANNUAL RUN-OFF @ Wilcoxon matched—pairs signed-ranks test:
smallest T score = 17.0 (n.s.) (N = 5; two—
tailed test; alpha = 0.095)

Key

n.s.= not significant
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Figure 6.2
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Figure 6.3

Figure 6.4
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Table 6.1 Physical characteristics of Gerlach trough sites. Values for slope
are given as mean and standard error and, 1n parentheses, range

SITE

NUMBER UGR

LOCATION

TOPOGRAPHICAL POSITION

KWwZ

UPPER

MID

LOWER

SLOPE

(%)

WN =

N> A

11
12

13
14
15

16
17
18
19

21
22
23
24

> >

> X X X X

> X X X

> X

>X X X X X

>xX X > X

X
X
X

>

> X X X X

> X > X X

> X X X

> X X X

22.0

I+

2.94 (17.0 - 32.0)

9.2 + 0.61 (6.5 - 12.8)

7.0

I+

0.31 (6.2 - 8.4)

17.7 + 2.18 (12.9 - 25.6)

7.7

1+

0.21 (6.9 - 8.8)

7.7 + 0.57 (5.1 - 9.5)
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Table 6.2 Annual soil loss (g) measured from Gerlach trough sites in KwaZulu
and Unfolozi Game Resetrve during the 1984/5 rainfall year. Values
given are mean and standard error and, in parentheses, range

;OSITION ANNUAL. SOIL LOSS (g)

ON SLOPE MFOLOZI GAME RESERVE KWAZILLY

UPPER 49.9 + 6.4 (32.6 — 75.9) 141.5 + 76.4 (19.3 - 4&3.6)
n==aé n==~e

MID 66.9 + 12.4 (18.5 — 128.9) 1.0 + 15.2 (26.6 — 174.6)
n = 10 n = 10

LOWER 55.5 + 2.0 (34.3 — 106.3) 156.3 + 20.5 (57.4 — 234.7)
n:B n =8

ENTIRE 58.9 + 6.1 (18.5 - 128.9) 125.4 + 20.9 (19.3 — 4&3.6)

SLOPE n =24 n =24

Table 6.3 Annual soil loss (g) measured from Gerlach trough sites in KwaZulu
and Unfolozi Game Reserve during the 1985/6 rainfall year. Values
given are mean and standard error and, in parentheses, range

POSITION ANNUAL SOIL LOSS (qg)

ON SLOPE UMFOLOZI GAME RESERVE KWAZLLU

UPPER 2 735.1 & 720.8 (332.5 — 5 6B89.3) 4 296.1 + 2 982.6 (412.5 - 19 091.0)
n =56 n==a6

MID 143.2 + 29.8 (51.3 - 338.9) 698.8 + 166.4 (117.5 - 1 807.8)
n = 10 n = 10

LOWER 757.9 + 166.4 (330.6 — 1 651.0) 3 155.0 + 726.5 (784.1 - 5 984.3)
n =28 n =28

ENTIRE 996.1 + 279.4 (51.3 - 5 689.3) 2 416.9 + 800.8 (117.5 - 19 091.0)

SLOPE n =24 n =24




Table 6.4 Results of single classification ANOVA and two-level nested ANOVA on the coebined
1984/5 and 1985/6 annual sgil loss data set

SOURCE QOF VARIATION D.F. GUM OF SOUARES MEAN SOUARE F VALUE SIGNIFICANCE
AMONG GROUPS [UGR vs XWI) { 1.30696 €7 1.306% E7 2.2 n.s.
RITHIN GROUPS iz 1.29915 €8 5.90521 E6
TATAL 23 1.42984 E8
AMONE GROUPS {UFPER vs MID vs LOWER} 2 3.92200 €7 196106 E7  3.97  0.0533p30.01
#ITHIN BROUFS 21 1.03764 E8  4.94116 Eb
TOTAL 3 1.42984 £8
AMONG GROUPS (UBR vs KWI) ! 130696 E7 L3069 E7 L. 14 Na5.
AMONG SUBBROUPS (UPPER vs HID vs LOWER) 4 4,44367 £7 L 11092 E7 2,34 n.s.
HITHIN GROUPS 18 8.34780 £7  4.74878 Eb
TOTAL 3 1.42984 E8

Table 6.5 A-horizon depth (cm) measured at 4B randomly
located sites i1in KwaZulu and Umfolozi Game
Reserve. Values given are mean and standard
error and, 1n parentheses, range

POSITION A-HORIZON DERPTH (cm)

ON SLOPE UMFOLOZI GAME RESERVE KWAZULU

UPPER .5 £ 0.9 (3 - 20) 7.6 £+ 0.6 (4 - 14)
n = 24 n = 24

MID 16.0 = 2.7 (6 - 70) 10.4 + 0.5 (3 - 18)
n = 40 n = 40

LOWER 26.0 + 2.7 (12 - &2) 22.0 = 0.9 (12 - 30)
n = 32 n = 32

ENTIRE 17.7 + 1.6 (3 - 70) 13.6 £+ 0.7 (3 - 30)

SLOPE n = 96 n = 946



Table 6.6 Results of single classification ANOVA and two-level nested ANOVA on the A-horizon
depth data set

SOURCE OF VARIATICN D.F. SUM OF SOUARES MEAN SGUARE F VALUE SIGNIFICANCE
AMONG GROUPS (KWI vs UGK) ! 3.6 103.46 {.98 n.s
WITHIN GROUPS 12 1 320.6 105.5
TOTAL 3 1 424.2
AMONG BROUPS (UPPER vs MID vs LOWER) 2 §26.9 443, .50 pi0.04
WITHIN GROUFS 21 1 497.3 71.3
TaTAL 23 2424,7
AMONG GROUPS (KWI vs UGR) i 103.6 103.48 0.42 .5
AMONG SUBGROUPS (UPPER vs HID vs LOWER) 4 740.4 233.1 3.0 nes
WITHIN GROUPS i8 1 380.2 76.7
TOTAL 23 Z 424,17

Table 6.7 Correiation 2atrix af mean annual soil loss {g) and log mean annual soil loss (g) against vegetation
variables, sail surface variables and siape e

NEAN ARNUAL -0.313 -0.400 0.214 C.416  0.4B8  9.26%  -0.083 -0.423 -0.345 -0.522 -0.539 -0.0i9 ¢.145

SOIL LTSS il it n.s. 1§ if n.s. n.s. it I 191 § n.s. n.5.
LOGe MEAN -0.804 -0.747 0.368  0.737  0.413  0.274 0.087  -0.735 -0.678 -0.807 -0.834 -0.048 0.338
ANNUAL SOIL i It 1§ I if n.s. n.c, i i i i1 N.5. n.s,
L0535

ey

n.s.= not significant

¥ = significant at 5% probability level
K = significant at 1% probability level
degrees of fresdea = 46



Table 6.8 Percentage contribution of each exclosure plot to total annual accum—
ulated herbage for the period November 1984 to March 1987

PERCENTAGE CONTRIBUTION TO TOTAL ANNUAL ACCUMULATED HERBAGE

POSITION

NOVEMBER 1984 MARCH 1985 MARCH 1986 MARCH 1987
ON SLOPE _— - S —

KWZ UGR KWZ UGR KWz UGR KWz UGR
UPPER 4.4 18.7 9.4 15.1 6.0 2.8 7.3 11.3
MID 12.9 13.9 12.0 1B.0 13.9 17.6 16.2 2.9
LOWER 26.7 23.5 20.2 25.2 27.9 24.7 21.0 21.2
TOTAL 44.0 56.0 41.7 38.3 47.9 92.1 44.4 95.5

Table 6.9 Percentage contribution of each control plot to total annual accumul-
ated herbage for the period November 1984 to March 1987

PERCENTAGE CONTRIBUTION TO TOTAL ANNUAL ACCUMULATED HERBAGE

POSITION
NOVEMBER 1584 MARCH 1985 MARCH 1986 MARCH 1987
ON SLOPE -— — — -
KWZ UGR KWZ UGR KIWZ UGR KWz UGR
UPPER 4.6 16.1 10.2 11.4 8.9 17.0 3.8 16.4
MID 24.0 15.8 21.7 11.4 9.9 15.9 14.3 26.0
LOWER 18.9 20.6 18.4 26.8 18.8 29.5 8.0 31.4

TOTAL 47.5 52.5 0.4 49.6 37.6 62.4 26.1 73.9
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Table 6.10 FResults of single classification ANGVA and two-level nested ANOVA on the 1985-87 exclosure plot and
the 1983-87 control plot herbage accumulation data sets

DATA SET SOURCE OF VARIATION D.F. SUM OF SHUARES MEAN SQUARE F VALUE SIGNIFICANCE
AMONG GROUPS (XWI vs UGR) l 36.3 36.3 1.36 n.s
WITHIN GROUPS 16 662.7 41,4
TOTAL 17 719.2
AMONG GROUFS (UPPER vs MID vs LOKER) 2 330.9 273.3 24,585 o, 01
EXCLOSURE  WITHIN GROUPS 15 168.3 11.2
PLOT TOTAL 17 719.2
AHONG GROUPS (KWI vs UGK) 1 36,9 36,3 0.40 n.s
AMONG SUBGROUPFS (UPPER vs MID ve LOWER) 4 570.3 142.6 18.51 p<0.01
WITHIN GROUPS i? 52.4 7.7
TOTAL 17 719.2
AHDNG BROUFS (KWI vs UGR) 1 286.4 286.4 .96 0.050p20.01
WITHIN GROUFS 14 768.9 48.0
TOTAL 17 1 034.9
AMONG GROUPS (UPPER vs MID vs LOWER) 2 334.4 177.2 3.9 0.0%p30.01
CONTROL ~ WITHIN GROLPS 13 700.3 46.7
FLOT T0TAL 17 1 G54.9
ANONG GROUPS (KWZ vs UGR) l 286.4 286.4 2,30 n.S.
AHONG SUBGROUFS (UPPER vs KID vs LOWER) 4 438.1 114.3 1,45 0.05%p20.01
AITHIN GROUPS iz i10.4 0.9
TOTAL 17 1 034.7
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Table &6.11 Data matrix used in correspondence analysis of the 1986 herbacecus

species composition data. Data derived using the Walker (1976)

methodX

PLOT NUMBER

413.1 413.2 413.3 413.4 415.1 415.2 415.3 415.4 419.1 419.2 419.3 419.4

SPECIES

CODE

PERCENTAGE CONTRIBUTION TO HERBACEOUS SPECIES BIOMASS

5.2 19.4 15.0 26.0 12.4

8.3 3.6
0.0 0.0
3.8
0.0

2.5
0.0

9.5
0.0 66.2 70.2

30.6 49.3 44.1 44.0

FORB

PNAT

0.0
6.5

0.0 0.0
4,0 26.8 21.2

0.0

0.0
5.1

3.6
2.1

0.0

0.0
0.0

4.1

1.6
3.1

1.1

PCOL
PMAX

0.0

A 0.0

0.0

7.2
0.0

16.9

3.3 0.0 0.0

1.1 20.1

0.0
0.0

0.0
0.0

10.6

DISW

0.0
0.0

0.0

0.0

0.0

0.0

0.0 0.0 0.0

0.0
0.0

4.6 10.1
23.4 24.0

1

DELE
CHGA
SPPY

0.0 0.0

0.0

0.0
0.0

0.0 0.0 0.0 0.0
0.0 0.0 0.0

0.0

0.0

3.9

0.0
1

0.0

2.1

0.0
7.7

2.5
8.5

3.3

0.0
3.3
6.1

0.0
1.1

0.0

.4
5.9
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

8.8 24.6
0.0

.7

?.6 13.6

0.0
0.0
0.0

0.0

0.0

0.0 0.0

0.0 0.0
0.0 19.0 5.1

0.0
0.0

0.0

1
0.0 35.8 35.0

0.0
0.0

SETS

7.8 23.6 26.9 43.9

0.0
0.0
0.0

6.3
0.0

-4 12.0

0.0
0.0

0.0
0.0

.1
0.0

7.2

CYPC
PDEU

UREL

0.0

0.0

0.0
2.4

0.0

0.0

0.0
1.9
0.0
1.1 61.6 70.2

0.0
0.0
0.0

0.0
1.1

0.0
0.0

0.0
0.0
0.0
0.0

.4
0.0

1.7 27.2 19.4
0.0
0.0
0.0
0.0

0.0

0.0

EUST

0.0
0.0
0.0
0.0

0.0
1.5

0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

SPNI

0.0
0.0
0.0
0.0
0.0
0.0

DIAR
HETC

0.0
0.0

1

0.0
0.0
0.0
0.0
0.0

1.1

1.5
0.0

0.0

BOTH

6.6 2.5

0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0

0.0
0.0
0.0

0.0
0.0
0.0

DISP

SPUT

0.0

0.0 0.0

0.0

0.0

0.0

HEIL

X For explanation of codes see Table 6.172



Table 6.12 Explanation of codes used 1in

CODE

tables, figures and text

Aristida barbicollis
Bothriochloa insculpta
Cenchrus ciliaris
Chloris gayana
Cymbopogon plurinodis
Cymbopogon validus
Digitaria argyrograpta
Digitaria species
Digitaria swazilandensis
Diheteropogon amplectens
Diplachne eleusine
Eragrostis curvula
Eragrostis superba
Eustachys paspaloides
Forb species
Heteropogon contortus
Hyparrhenia filipendula
Panicum coloratum
Panicum deustum

Panicum maximum

Panicum natalense
Rhynchelytrum repens
Setaria sphacelata
Species unidentified
Sporobolus nitens
Sporobolus pyramidalis
Themeda triandra
Urelytrum squarrosum
Urochloa mosambicensis

KwaZulu, upper slope, control
KwaZulu, upper slope, exclosure
UGR, upper slope, exclosure
UGR, upper slope, control
KwaZulu, mid-slope, control
KwaZulu, mid-slope, exclosure
UGR, mid-slope, exclosure

UGR, mid-slope, control
KwaZulu, lower slope, control
KwaZulu, lower slope, exclosure
UGR, lower slope, exclosure
UGR, lower slope, control

116
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Table 6.13 Total herbaceous species richness in the
exclosure and control plots in KwaZulu
and Umfolozi Game Reserve

POSITION SIZE OF = === ——————
KWAZULU UMFOLDZI
ON SLOPE QUADRAT —-——————————————— = - ———
EXCLOSURE CONTROL EXCLOSURE CONTROL
20%x20cm b6 9 9 8
UPPER 20x40cm 7 9 10 10
40%x40cm 9 9 11 11
MEAN 7.3 9.0 10.0 9.7
20%x20cm 10 Q 12 11
MID 20x40cm 10 9 12 11
40%x40cm 10 10 12 11
MEAN 10.0 ?.3 12.0 11.0
20x20cm 14 12 10 12
LOWER 20%x40Ccm 14 13 10 13
40x40cm 14 14 10 13
MEAN 14.0 13.0 10.0 12.7

Table 6.14 fesults of single classification, two-level and three-ievel nested ANOVA on the herbaceous
species richness data as deterained by the nested quadrat technigue

SOURCE OF VARIATION D.F. SUM OF SOUARES MEAN SGUARE F VALUE SIGNIFICANCE
AMCNG GROUPS (UBR vs KWI) i 1.8 1.8 0,43 fi.5
AITHIN BROUFS 4 i34.2 3.9
TOTAL 33 136.0
AMONG GROUFS (UPPER vs MID vs LOKER) 2 70.2 3 17.39 peé. ol
AITHIN GROUFS 3 3.8
TATAL 33 136.0
ANMONG GROLFPS (USR vs KWI) 1 1.8 i.6 0.07 N.S.
AMONG SUBGROUPS (UPPER vs MID vs LOWER) 4 100.9 3.2 22.70 ped. Gt
RITHIN GROUPS 30 33.3 1.1
TOTAL 33 136.,0
AMONE GROUPS (UGR vs Kil) 1 1.8 1.8 4.00 n.s
AMONG SUBGRGUPS (CONTROL vs EXCLOSURE) 2 0.9 0.4 0.03
AMONG SUBSUBGROUPS (UPPER vs MID vs LOWER) g L1B.7 14.8 24.27 p<0.01
WITHIN GROUPS 24 14,7 0.6

T0TAL 15 136.0
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Table 6.15 Herbaceous species occurring within each control plot. Species have been
ranked from highest to lowest percentage freguency of occurrence, based on

40 x 40 cm nested quadrat data

POSITION SPECIES OCCURRING WITHIN EACH PLOT RANKED FROM HIGHEST TO LOWEST INDEX OF

SIMILARITY

ON SLOPE KWAZULU

UMFOLOZI GAME RESERVE (S1)

Forb

Digitaria swazilandensis

Aristida barbicollis

Diplachne eleusine
UPPER Eragrostis superba

Panicum coloratum

Eragrostis curwvula

Panicum maximum

Panicum natalense

Forb

Themeda triandra
Eragrostis superba
Eragrostis curwvula
Aristida barbicollis 0.60
Cymbopogon plurinodis
Panicum maximum
Eustachys paspaloides
Rhynchelytrum repens
Panicum coloratum
Hyparrhbenia filipendula

Digitaria swazilandensis
Digitaria argyrograpta
Forb
Panicum coloratum

MID Eragrostis superba
Panicum maximum
Eustachys paspaloides
Urochloa mosambicensis
Themeda triandra
Aristida barbicollis

Digitaria argyrograpta
Eragrostis superba

Forb

Eustachys paspaloides
Panicum coloratum 0.86
Themeda triandra
Heteropogon contortus
Aristida barbicollis
Digitaria swazilandensis
Urochloa mosambicensis
Digitaria species

Forb
Eragrostis superba
Digitaria swazilandensis
Eustachys paspaloides
Panicum coloratum
Themeda triandra

LOWER Aristida barbicollis
Urochloa mosambicensis
Cymbopogon plurinodis
Digitaria species
Panicum maximum
Digitaria argyrograpta
Sporobolus nitens
Sporobolus pectinatus

Forb

Panicum coloratum
Eragrostis superba
Eustachys paspaloides
Themeda triandra
Cymbopogon plurinodis
Aristida barbicollis 0.92
Urochloa mosambicensis
Digitaria species
Panicum maximum
Sporobolus smutsii
Digitaria swazilandensis
Urochloa panicoides
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Table 6.16 Herbaceous species occurring within each exclosure plot. Species have been
ranked from highest to lowest percentage freguency of occurrence, based on

40 x 40 cm nested quadrat data

POSITION SPECIES OCCURRING WITHIN EACH PLOT RANKED FROM HIGHEST TO LOWEST INDEX OF

ON SLOPE KWAZULu

SIMILARITY
UMFOLOZI GAYE RESERVE (S1)

Forb
Digitaria swazilandensis
Diplachne eleusine
Panicum maximum

UPPER Eragrostis curwula
Eragrostis superba
Aristida barbicollis
Panicum coloratum
Rhynchelytrum repens

Forb

Eragrostis curvula
Themeda triandra
Eragrostis superba
Panicum maximum 0.40
Aristida barbicollis
Cymbopogon plurinodis
Rhynchelytrum repens
Species unidentified
Panicum deustum
Urochloa mosambicensis

Digitaria swazilandensis
Digitaria argyrograpta

Forb
Aristida barbicollis
MID Themeda triandra

Eragrostis superba
Urochloa mosambicensis
Eustachys paspaloides
Panicum coloratum
Sporobolus nitens

Digitaria argyrograpta
Forb

Eragrostis superba
Eustachys paspaloides
Panicum coloratum 0.82
Aristida barbicollis
Heteropogon contortus
Digitaria species
Digitaria swazilandensis
Panicum maximum

Themeda triandra
Urochloa mosambicensis

Panicum coloratum
Forb
Eragrostis superba
Urochloa mosambicensis
Eustachys paspaloides
Digitaria swazilandensis
LOWER Digitaria species
Themeda triandra
Cymbopogon plurinodis
Aristida barbicollis
Sporobolus nitens
Panicum maximum
Digitaria argyrograpta
Sporobolus pectinatus

Forb

Eragrostis superba

Panicum coloratum

Themeda triandra

Eustachys paspaloides

Cymbopogon plurinodis

Aristida barbicollis 0.83
Panicum maximum

Urochloa mosambicensis

Digitaria argyrograpta




Table 6.17 Mean percentage contribution to berbaceous biomass of
herbaceous species i1n November 1984 as determined by the
Walker (1976) method on the exclosure and control plots

POSITION

ON SLOPE

HERBACEOUS SPECIES

MEAN PERCENTAGE CON-
TRIBUTION TO BIOMASS

KWWz

UGR

INDEX
oF
SIMILARITY
(S1)

Forb

Digitaria swazilandensis
Diplachne eleusine
Panicum maximum
Eragrostis curvula
Panicum coloratum
Cenchrus ciliaris
Aristida barbicollis
Eragrostis superba
Cymbopogon plurinodis
Themeda triandra
Cymbopogon validus
Hyparrhenia filipendula
Dibeteropogon amplectens
Panicum deustum
Heteropogon contortus
Rhynchelytrum repens

N N N
NWHWHWHWDO~ NN
OCOOO0OOOUCNUWUERrTONODBDW

OO OO0OO0OO0

wo ob

U*NO-DHO

NPOrOCONGCPONWDONNONO B

MID

Digitaria swazilandensis
Panicum maximum

Forb

Eragrostis superba
Aristida barbicollis
Urochloa mosambicensis
Panicum coloratum
Bothriochloa insculpta
Urochloa mosambicensis
Digitaria argyrograpta
Sporobolus nitens
Themeda triandra
Heteropogon contortus
Cymbopogon validus

rreenGe o

COOPDNUWBRCODRD U

loNeNe]

o

N NOW

[
O U+ ¢
NHFErONOOMIOID-NOW

-
= OO

0.73

LOWER

Themeda triandra
Bothriochloa insculpta
Panicum coloratum

Forb

Panicum maximum )
Eragrostis superba
Urochloa mosambicensis
Eustachys paspaloides
Digitaria swazilandensis
Digitaria species
Digitaria argyrograpta
Aristida barbicollis
Cymbopogon validus

>0

N
:-‘f\Jf\Jf\J-$>-U1\I\I\I\I(I\J/’l

OPUWMUUAUNEFENFHWN

O

L oNNE §

VoOmoOoObPIONINGNN

O OO K

[

0.82
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Table 6.18 Mean percentage contribution to herbaceous biomass of
herbaceous species in November 1984 as determined by the
Barmes et al. (1982) method on the exclosure and control

plots

POSITION

ON SLOPE

HERBACEOUS SPECIES

MEAN PERCENTAGE CON-
TRIBUTION TO BIOMASS

KWZ

UGR

INDEX
oF
SIMILARITY
(51)

Forb

Digitaria swazilandensis
Diplachne eleusine
Panicum maximum
Eragrostis curvula
Panicum coloratum
Cenchrus ciliaris
Aristida barbicollis
Eragrostis superba
Cymbopogon plurinodis
Themeda triandra
Hyparrhenia filipendula
Cymbopogon validus
Panicum deustum
Diheteropogon amplectens
Rhynchelytrum repens
Heteropogon contortus

N
NNWAwe SN
000000 -~VUBIO®mELE B

OO0.000-

3.

QOPHO 1O <
PONOCNUONOODWONOONOD

N

o~

MID

Digitaria swazilandensis
Panicum maximum

Forb

Aristida barbicollis
Bothriochloa insculpta
Urochloa mosambicensis
Eragrostis superba
Panicum coloratum
Eustachys paspaloides
Digitaria argyrograpta
Themeda triandra
Cymbopogon validus
Heteropogon contortus

~N

=R WONW

OO0 WMAONDULWOND W

ol eoNe)

- o

Q00N ~PHO0ODLO D

=
= W= =0

= W

0.76

LOWER

Themeda triandra
Bothriochloa insculpta
Panicum coloratum
Forb

Panicum maximum
Eragrostis superba
Urochloa mosambicensis
Eustachys paspaloides
Digitaria species
Digitaria argyrograpta
Digitaria swazilandensis
Aristida barbicollis
Cymbopogon validus

HF‘NI\]-D-D\J\J[IJB&

OCFRNNOUELDNMGS O

@)

B

[

N =0 b

OO+ O
POODVBOVIOWIOUOOCNL

[

0.82
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Table 6.19 Mean percentage contribution to herbaceous biomass of
herbaceous species in January 1986 as determined by the
Walker (1976) method on the exclosure and control plots

POSITION MEAN PERCENTAGE CON- INDEX
HERBACEOUS SPECIES TRIBUTION TO BIOMASS OF
ON SLOPE SIMILARITY
KWZ UGR (S1)

&

o

Forb
Chloris gayana
Panicum maximum
Diplachne eleusine
Digitaria swazilandensis
Eragrostis superba
Panicum natalense
Panicum coloratum
UPPER Sporobolus pyramidalis
Aristida barbicollis
Setaria sphacelata
Urochloa mosambicensis
Themeda triandra
Cymbopogon plurinodis
Panicum deustum
Urelytrum squarrosum
Species unidentified

N

[
—FNNWONNW

0.58

OOOOONDPUVIDNUWWONO

[
P UOWFHUNMHOWOO

NNNNRONNDODDOWOOD OO

OO0 O O0OO0

Digitaria swazilandensis
Forb
Eragrostis superba
Urochloa mosambicensis
Aristida barbicollis
Panicum coloratum
Panicum natalense

MID Eustachys paspaloides
Panicum maximum
Digitaria argyrograpta
Sporobolus nitens
Themeda triandra
Heteropogon contortus
Cymbopogon plurinodis

o+

- = N g P N @ %I

o~
T\JOU‘IO'—‘O-DO:-‘

[
D

COOUNDEC~DOUWWOD ON
UD~OVODMOPORRNDG
o
o~
~

O OO

Eustachys paspaloides
Forb
Themeda triandra
Panicum coloratum
Digitaria swazilandensis
Eragrostis superba
LOWER Digitaria species
Sporobolus pyramidalis
Bothriochloa insculpta
Digitaria argyrograpta
Panicum maximum
Aristida barbicollis
Cymbopogon plurinodis
Urochloa mosambicensis

WANDWOEDS NN W
—

= (4 =

NOOrHOOODPOWOMY

= = = = N

H R, WANPFOENW

FNOOOOONNODPN B

0.73
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Table 6.20 Mean percentage contribution to herbacecus biomass of
herbaceous species in January 1986 as determined by the
Barmes et al. (1982) method on the exclosure and control
plots

POSITION MEAN PERCENTAGE CON- INDEX
HERBACEOUS SPECIES TRIBUTION TO BIOMASS oF

ON SLOPE SIMILARITY
Kwz (S1)

3

H
O p

Forb
Chloris gayana
Panicum maximum
Diplachne eleusine
Digitaria swazilandensis
Eragrostis superba
Panicum natalense
Panicum coloratum
Sporobolus pyramidalis
UPPER Aristida barbicollis
Setaria sphacelata
Urochloa mosambicensis
Cymbopogon plurinodis
Themeda triandra
Urelytrum squarrosum
Panicum deustum
Species unidentified
Hyparrhenia filipendula

OCOO0OONUULMDONWOODR D ON

I—‘N.D

FNNWONRNNS
FPpPOUFRT~ONOO

NNNUOWODPNDPTOPOOULWO W

0.62

W

OOOOP

~

HEFEFNNWOOW

Digitaria swazilandensis
Forb
Eragrostis superba
Urochloa mosambicensis
Aristida barbicollis
Panicum coloratum
Panicum natalense

MID Eustachys paspaloides
Panicum maximum
Digitaria argyrograpta
Sporobolus nitens
Themeda triandra
Heteropogon contortus
Cymbopogon plurinodis

NP

NOUNOBTOWONOJIDO L

OCOCONDC+HPDUDPOTWUOE W

0.67

8]0»_—-_0(,40

N O

N

©0oOo

Eustachys paspaloides 21.4

Forb 18.5

Themeda triandra 16.0

Panicum coloratum 15.6
Digitaria swazilandensis 12.3
Eragrostis superba 7.

LOWER Digitaria species 3
1

1

e = W
COOHHMDMOWWNKF

0.73

8

&6

Sporobolus pyramidalis 8
Bothriochloa insculpta 4
Digitaria argyrograpta .8
]

2

2

0]

~FOUUO0OOPOOTDIWU

Panicum maximum .
Cymbopogon plurinodis
Aristida barbicollis

Urochloa mosambicensis

O
N O @




Table 6.21 Results of the correspondence analysis of the November
1984 herbaceous specles composition data at the control
and exclosure plots. Data derived using the Walker
(1976) method

PRINCIPAL AXIS 1 PRINCIPAL AXIS 2
VARIABLES — &LT K=1 COR CTR K=2 COR CTR
THEM 820 —-B802 818 218 -42 2 1
PCOL 226 -515 197 25 -199 29 5
DISW 974 972 775 451 -451 199 149
DELE 706 1200 221 0 1776 485 254
PMAX 40 230 37 71 3 0
ERCU 651 46 0 1278 651 &0
ERSU 487 86 25 -3bb6 462 20
ARBA 290 633 264 12 194 24 1
FORB 713 —-68 4 1 F01 709 323
CENC 302 1376 145 20 2158 357 64
CYPC 202 1376 145 2158 357 10
HFIL 183 -764 4 1180 129 5
CYVA 406 -1015 3879 70 216 17 4
PDEU 183 -764 4 1 1180 129 3
DIHE 183 -764 54 1 1180 129 3
RREP 183 -764 4 0 1180 129 1
HETC 87 4462 49 1 —-402 38 1
DIAR 205 -258 33 1 -385 172 7
SPNI 365 1056 227 1 -824 138 1
LRMO 432 -119 12 0 =707 420 17
BOTH 297 -B898 201 &9 -621 96 43
EUST 344 -340 77 2 -633 269
DIsP 135 297 101 -582 34
413.1 675 619 326 &0 640 349 83
413.2 730 930 251 135 1284 479 333
413.3 331 —-316 186 30 702 345 119
413.4 486 =327 84 19 716 402 120
415.1 614 636 438 81 -403 176 42
415.2 873 791 569 109 -577 304 75
415.3 708 548 346 33 -539 362 71
415.4 832 659 443 79 -616 389 89
419.1 440 -691 340 Q0 =376 100 34
419.2 358 —-673 283 92 -3446 75 31
419.3 315 =775 512 118 —b6

_419.4 529 =770 523 114 -87 2
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Table 6.22 Results of the correspondence analysis of the November
1984 berbaceous species composition data at the control
and exclosure plots. Data derived using the Barmes et al.
(1982) method

PRINCIPAL AXIS 1 PRINCIPAL AXIS 2

VARIABLES QLT K=1 OOR CTR K=2 COR CTR

THEM 850 =210 830 236 143 20 8
PCOL 280 -350 211 25 315 69 11
DISW @85 1080 885 243 363 100 83
DELE 673 806 100 36 —1926 573 284
PMAX 31 177 21 2 -121 10 1
ERCU 630 -99 3 0 -1291 627 o4
ERSU 161 =31 2 0 280 159 9
ARBA 269 333 206 7 -294 63 3
FORB 733 =212 35 12 —Q47 698 339
CENC 473 216 64 8 —2304 409 68
CYPC 473 916 &4 -2304 409 11
HFIL 158 -B802 &0 2 -1029 98 4
CYVA 318 -834 317 45 53 1 0
PDEU 158 -B802 &0 1 -1029 o8 2
DIHE 158 -802 &0 0 -1029 o8 1
RREP 158 —-B02 &0 1 -1029 98 2
HETC 107 565 92 1 228 15 0
DIAR 212 -370 62 2 606 150 6
URMO 399 —244 46 1 676 353 16
BOTH 318 —-866 187 52 726 131 o8
EUST 249 =276 34 1 697 215 10
DISP 145 -248 92 S 725 53 4
413.1 675 460 182 30 =755 493 111
413.2 705 656 126 &0 -1401 579 380
413.3 494 -575 227 35 -626 269 20
413.4 305 —-436 137 31 =715 368 115
415.1 &85 755 581 101 320 104 25
415.2 874 Q67 696 139 489 178 49
415.3 829 829 608 108 300 221 35
415.4 831 745 579 20 492 252 >4
419.1 479 -732 332 20 440 127 45
419.2 382 -679 269 83 441 113 49
419.3 528 —B800 488 112 230 40 13
419.4 544 -767 498 101 234 46 13
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Results of the correspondence anélysis of the January

Table 6.23

1986 herbaceous species composition data at the control

and exclosure plots. Data derived using the Walker

(1976) method

PRINCIPAL AXIS 1 PRINCIPAL AXIS 2
VARIARLES QLT K=1 CoR CTR K=2 COR CTR

FORB 703 333 451 62 —248 252 71
PNAT 417 1339 345 33 615 72 15
PCOL 444 -507 285 43 382 161 30
PMAX 773 1481 734 138 342 39 15
ARBA G0 242 13 1 587 77 17
DELE 795 1890 791 109 140 4 1
CHGA 914 1890 899 333 250 15 13
SPPY 316 211 23 =737 293 45
URMO 200 318 32 727 168 42
ERSU 254 -355 158 25 278 96 31
SETS 278 147 4 o) -1207 274 48
THEM 200 -503 438 105 —494 442 209
CYPC 417 —-451 118 12 =717 299 62
PDEU 331 -65 o) -1715 331 3
UREL 331 —-65 @) -1715 331 3
EUST 580 -694 170 57 1076 410 281
SPNI 83 467 8 1399 75
HETC 40 -B847 40 2 -0 0
BOTH 453 -740 124 1206 329 16
SPUI 228 -152 2 -1383 226 3
DISP 262 -840 167 13 635 93 16
DISW 52 -679 46 136 263 b6 42
DIARX 219 77 o) 2 1283 219 1212
413.1 880 1313 845 344 271 35 30
413.2 878 1313 878 375 —24 0 0]
413.3 685 -435 2 -830 683 298
413.4 568 —-105 13 -669 935 202
415.1 184 324 34 &78 130 73
415.2 239 -209 24 627 215 65
415.3 288 -602 287 39 -43 1 0
415.4 354 -402 198 11 358 156 19
419.1 382 —442 124 35 638 238 150
419.2 547 -612 323 90 510 224 128
419.3 261 -358 226 32 -142 35 10
419.4 44§L —S10 375 59 —226 74 24

¥ Supplementary poinE
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Table 6.24 Results of the correspondence analysis of the January
19856 herbaceous species composition data at the control
and exclosure plots. Data derived using the Barmes et al.
(1982) method

PRINCIPAL AXIS 1 PRINCIPA_ AXIS 2

VARIABLES QLT K=1 COR CTR K=2 COR CTR

FORB 772 -B4 12 2 -6561 760 165

PNAT 360 -1078 314 12 -614 46

PCOL 34 213 34 4 -28 0

PMAX 402 -630 103 17 -1106 299 >4

DISW 984 -1402 624 454 1066 360 296

ARBA 517 -3210 471 10 286 44 1

DELE 474 -602 >4 7 -1674 422 61

CHGA 528 —643 77 24 —-1560 451 159

SPPY 238 7 0 0 -756 238 16

uRMO 435 -561 171 6 724 284 11

ERSU 77 122 22 2 193 55 S

SETS 80 244 6 1 —-807 74 7

THEM 393 559 374 90 -134 21 &

CyrPC 117 371 56 3 -386 61 6

PDEU 322 -127 3 o -1293 319 2
UREL o8 286 0 -759 31 1

EUST 17 —64 1 o 236 16 4

SPNI 412 -1737 260 2 1330 152 1

DIAR 709 1599 473 356 1130 236 200

HETC 201 1329 167 2 600 34 o

BOTH 3 =30 1 o 115 2 o

DISP 19 312 18 1 -31 0

SPUI 56 292 7 o =745 49 o

HFIL 54 292 7 0 =745 49 o

413.1 880 -58%9 141 45 -236 356 128
413.2 878 —422 56 23 -1346 269 260
413.3 685 223 38 7 -558 242 48
413.4 568 227 35 7 -547 209 45
415.1 184 -1355 612 239 Q77 318 140
415.2 239 —-1234 560 212 1034 392 168
415.3 288 1037 642 153 441 115 31
415.4 354 1419 4346 267 1048 238 164
419.1 382 -286 S8 1 180 2 S
419.2 547 199 25 & =33 o 0
419.3 261 267 &9 11 -198 339 7
419.4 449 369 128 19 -144 19 3
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Table 6.25 Comparison of the Walker (1976) and Barmes et al. (1982)
methods used to collect herbaceous species composition data
in KwaZulu and Umfolozi Game Reserve. Critical values of T are
based on the 5% level of significance using a two—tailled test

WILCOXON MATCHEDPAIRS KWAZLLU UMFOLOZI GAME RESERVE
SIGNEDRANKS TEST 1984 1986 1984 1986
N 14 14 11 11
CRITICAL T VALLE 21 21 11 11
CALCLLATED T VALLE 52.0 99.5 75.0 351.5

LEVEL. OF SIGNIFICANCE n.s. n.s. N.S. n.s.




129

Increasing goil erosion

° 200 400 800 800 1000 1200 1400

Mean annual rainfall (mm)

Figure 7.1 Relationship between soil eraosion and mean annual
rainfall for areas of natural vegetation cover (solid

line) and bare ground (dashed line). Modified after
Branson et al., 1981
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Figqure 7.2 Map of Africa showing areas particularly susceptible

to rainfall erosion (hatched area). Modified after
Hudson, 1981
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Table 7.1 Summary of results on the influence of livestock grazing on sediment
yield in the United States of America and South Africa
LOCATION  EXPERIMENTAL GRAZING TREATMENT SEDIMENT YIELD REFERENCES
TECHNIQUE RATIO
COLORADO PLOTS UNGRAZED vs HEAVILY : 2.4 Durmford, 1954
GRAZED
COLORADO GAUGED UNGRAZED vs VERY 1.3 - 2.0 Lusby et al., 1971

TEXAS

TEXAS

COLORADO PLOTS

TRANSVAAL. PLOTS

CATCHENTS HEAVILY GRAZED

INFILTROMETER UNGRAZED vs CONTIN-
UOUSLY GRAZED

INFILTROMETER UNGRAZED vs HEAVILY
GRAZED

UNGRAZED vs HEAVILY
GRAZED

GRAZED

UNGRAZED vs MODERATELY 1

1.3 McGinty et al., 1978

: 6.8 - 8.8 Wood & Blackburn, 1981

2.3 Currie, 1975

1.5 - 4.0 Haylett, 1960

Table 7.2 Summary of soil loss results from western Umfolozi Game
Reserve obtained from rainfall simulator trials and

natural run—-off plots

MONITORING ANNUAL MEAN MEAN ANNUAL SOIL

EXPERIMENTAL SOIL LOSS SOIL LOSS

PERIQD (t/ha) (t/ha) LOSS
TECHNIQUE

(YEARS) CLLL  NON-CULL  CULL NON-CULL  RATIO
RAINFALL 4 0.26 0.88 - - 1 : 3.4
SIMULATOR
NATURAL RUN- 3 - 0.24 0.74 1: 3.1

OFF PLOTS




Table 7.3 Correlation matrix of rainfall and stocking rate against
vegetation variables. Vegetation data derived from Walker

transects
COEFFICIENT OF CORRELATION
DEPENDENT
CULL BLOCK NON-CULL BLOCK
VARIABLES
ANNUAL STOCKING ANNUAL STOCKING
RAINFAL L RATE RAINFALL RATE
(mm) {kg/ha) {mm) (kg/ha)
HERBACEOUS 0.775 -0.573 0.832 -0.466
CANOPY COVER X N.S. X n.s.
MEAN GRASS 0.925 -0.414 0.904 -0.510
HEIGHT XX nN.S. XX N.S.

Key

n.s.= not significant

X significant at 5% probability level
XX significant at 1% probability level
degrees of freedom = 6

Table 7.4 Correlation matrix of vegetation variables, rainfall and
stocking rate against mean soil loss (kg/ha). Soil loss
data derived from rainfall simulator trials

COEFFICIENT OF CORRELATION

DEPENDENT
HERBACE(QUS MEAN GRASS ANNUAL STOCKING
VARIABLES CANOPY HEIGHT RAINFAL L RATE
COVER (%) (cm) (mm) (kg/ha)
MEAN SOIL -0.829 -0.573 —0.672 -0.386
LOSS X Nn.s. N.S. N.S.
LOGe MEAN -0.975 -0.802 -0.808 -0.226
SOIL LOSS XX X X Nn.s.
Key

n.s.= not significant
¥ = significant at 5% probability level
b $ significant at 1% probability level
degrees of freedom = &
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Grassland

Upper limit of water table

Cross—section through a landscape showing position
and extent of depression mesic grassland maintained
as a result of seasonal waterlogging of the soil

Figure 8.1

Lowered landscape base level

Donga incising into grassland

Bush encroachment into grassland

Landscape base level lowered by

donga incision

Figure B.2 Cross-section through a landscape.showing the effect
of lowering the landscape base level on the extent of
depression mesic grassland
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to original height

Donga incision stabilised with
reno mattress

Bush cleared area

Base level artificially raised
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Figure 8.3 C(Cross-section through a landscape showing the effect
of artificially raising the base level and
stabilising donga incislon on depression mesilc
grassland
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