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EXPANDED SUMMARY

This report is the thirteenthj oi nt fannual ecol ogical audito

(Association of Private Nature Reserves). The general background to the study, methods used,
and initial results and discussion can be obtained from the ARC-API reports dating back to
1990 and all of the reserves making up the APNR have been a part of this ecological

programme since its inception in 1989/90 (see reference list in this document).

To recap, the objective of the monitoring programme is to ascertain the current situation and
trends in the resources of the Lowveld (some 450 000ha). This includes the measurement and
description of plant species composition and structure, and the quantification of the relations
between various aspects of the vegetation, management practices (e.g. stocking rates, fire and
bush clearing), soils, rainfall, other climatic variables, the woody/herbaceous ratio and the

faecal analysis programme. This report is presented as an expanded summatry.

As discussed in the previous report, the process of Adaptive Planning as laid down by the
Department of Environmental Affairs and Tourism for setting norms and standards for National
Protected Area has been integrated into a comprehensive management plan for the APNR.
Besides the legal requirements in terms of the National Environment Management: Protected
Areas Act No. 57 of 2003 (NEM: PAA), such a Management Plan serves several important

purposes.

This includes the following:

1. It adds value to the reserve and its individual constituent properties as an integrated
concept with clearly defined objectives and approaches. This guarantees continuity;

2. A well-articulated plan assists with obtaining the necessary permits and authorisations
from the relevant Nature Conservation and Environmental authorities;

3. The Management Plan assists in the yearly planning (and budgeting) of veld

management tasks.

In addition to the APNR Management Plan, we have now completed such Management Plans
for the Kapama Game Reserve, Fleur de Lys Game Reserve, Blue Canyon Game

Conservancy, Sabi Sand Wildtuin, MalaMala Game Reserve, joint SSW-MalaMala plan, Eden
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Nature Reserve (Nelspruit), Penryn College (Nelspruit/W hite River), Hans Merensky Estate
(Phalaborwa), Raptors View, Thornybush Game Reserve, and Longmere Estate and these are
now lodged with the Limpopo Department of Economic Development Environment and Tourism

(LEDET) and the Mpumalanga Parks and Tourism Authority (MTPA).

We are also specifically involved in advising on updated plans for the KPNR and TPNR as well
as for portions of the Umbabat and BNR in a manner aimed at integrating management actions

within the APNR.



RAINFALL

The importance of extreme rainfall seasons (particularly very dry or very wet), are important in
driving these systems. Note that with the changes in weather/climate patterns that are predicted
(and indeed appear to be happening) the prediction is that rainfall in these semi-arid savannas
will become less predictable and more variable. It could be that we are going to experience

greater variabilityande xt r emes i n rainfall with &dwetter wi

The observed effect of rainfall on the vegetation is discussed under the vegetation section of
this report. The importance of careful management is emphasised as this allows for hazards
(normally drought related-current) to be avoided and opportunities (following favourable
seasons) to be grasped. A drought is defined as being a rainfall season in which less than 75%
of the mean rainfall is received. From the latter it can be said that the KPNR, UPNR and BNR
(marginal) suffered drought conditions in 2014/15 while the TPNR can be said to have been dry
(Table 1 and Figure 1a). The previous six years were favourable in the APNR as a whole,
dominated by close to mean and wet years (2011/12 to 2013/14 very wet) (Figure 1la and

Figure 1b) and this has had an important lag effect on the current condition of the APNR

rangelands.

Up to February 2016 the KPNR (Rowles pers. comm.), UPNR (Shaw pers. comm.), TPNR

(Bosch pers. comm.) and BNR (Clarke and Spencer pers. comm.) had received only 161mm,
154mm, 156mm and 159mm respectively since June 2015. The early rains in September

(27mm, 40mm and 27mm for the KPNR, TPNR, BNR and UPNR respectively) were in effect

6t oo earlyé and the heat and dry period follo
September (after the rain) to die back again thus exhausting their energy reserves and

depleting the available grazing. The poor follow up rainfall means that we have effectively

entered a second season of drought.



Table 1 - Summary of annual rainfall for the APNR.

Year KPNR % of Comment UPNR % of Comment TPNR % of Comment BNR % of Comment
Mn 36y | mean Mn 33y | mean Mn 36y | mean Mn 30y | mean
449mm 438mm 537mm 454mm
* * * *
1979/80 | 561 125 Wet 658 123 Wet
80/81 816 182 Very wet 710 132 Very wet
81/82 524 117 Wet 401 75 Dry
82/83 182 41 Severe 229 52 Drought 340 63 Drought
drought
83/84 448 100 Close to 460 105 Close to 664 124 Wet
mean mean
84/85 735 164 Very wet 813 186 Very wet 867 162 Very wet
85/86 323 72 Drought 498 114 Wet 351 65 Drought 403 89 Dry
86/87 293 65 Drought 272 62 Drought 524 98 Close to mean | 357 79 Dry
87/88 450 100 Close to 559 128 Very wet 551 103 Close to mean | 441 97 Close to mean
mean
88/89 304 68 Drought 225 51 Drought 358 67 Drought 318 70 Drought
89/90 435 97 Close to 439 100 Close to 512 95 Close to mean | 443 98 Close to mean
mean mean
90/91 309 69 Drought 433 99 Close to 513 96 Close to mean | 428 94 Dry
mean
91/92 258 57 Drought 166 38 Severe 263 49 Severe 164 36 Severe drought
drought drought
92/93 313 70 Drought 516 118 Wet 585 109 Wet 415 91 Dry
93/94 304 68 Drought 233 53 Drought 406 76 Dry 356 78 Dry
94/95 372 83 Dry 495 113 Wet 350 65 Drought 437 96 Close to mean
95/96 632 141 Very wet 597 136 Very wet 873 163 Very wet 765 168 Very wet
96/97 383 85 Dry 357 82 Dry 511 95 Close to mean | 229 50 Drought
97/98 253 56 Severe 269 61 Drought 361 67 Drought 235 52 Drought
drought
98/99 670 149 Very wet 552 126 Very wet 718 134 Very wet 516 114 Wet
99/00 880 196 Very wet 829 189 Very wet 1062 198 Very wet 741 163 Very wet




Year KPNR % of Comment UPNR % of Comment TPNR % of Comment BNR % of Comment
Mn 36y | mean Mn 33y | mean Mn 36y | mean Mn 30y | mean
449mm 438mm 537mm 454mm
* * * *
00/01 458 102 Close to 349 80 Dry 537 100 Close to mean | 433 95 Close to mean
mean
01/02 349 78 Dry 225 51 Drought 452 84 Dry 411 90 Dry
02/03 251 56 Drought 297 68 Drought 345 64 Drought 254 56 Drought
03/04 403 90 Dry 558 127 Very wet 583 109 Wet 452 100 Close to mean
04/05 274 61 Drought 363 83 Dry 377 70 Drought 330 73 Drought
05/06 594 132 Very wet 450 103 Close to 592 110 Wet 649 143 Very wet
mean
06/07 370 82 Dry 395 90 Dry 443 83 Dry 364 80 Dry
07/08 367 82 Dry 343 78 Dry 384 72 Drought 391 86 Dry
08/09 446 99 Close to 461 105 Close to 492 92 Dry 598 132 Very wet
Mean mean
09/10 414 92 Dry 439 100 Close to 451 84 Dry 597 131 Very wet
mean
10/11 463 103 Close to 491 112 Wet 578 108 Wet 456 100 Close to mean
Mean
11/12 871 194 Very wet 605 138 Very wet 686 128 Very wet 740 163 Very wet
12/13 586 130 Very wet 620 142 Very wet 619 115 Wet 649 143 Very wet
13/14 581 129 Very wet 619 141 Very wet 738 138 Very wet 665 146 Very wet
14/15 302 67 Drought 292 67 Drought 460 86 Dry 337 74 Drought

*Themeanisupdatedannually s o t he previous year 6s % f i gur Assnewstations arg addeg theydre g ht |

also included in the data set.



KPNR - Rainfall
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Figure 1 Annual rainfall for APNR and mean.
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THE VEGETATION

The monitoring results are discussed and presented graphically in Figures 2 to 12 and
in tables 2 to 6. A discussion of the results follows in the text. Vegetation changes on
APNR are thus tracked and a further strength of the monitoring programme is the
capacity to also compare vegetation condition with other reserves in the area. We
compare important vegetation parameters among APNR and four other reserves in the

area.

Grass

Figures 2 to 4 illustrate the trends in important grass parameters. As predicted the
perennial composition and cover (tuft) was maintained across all reserves and in the
light of the dry 2014/15 the statement relating to a potential decline due to the poor early
2014/15 season held with a decline in cover (distance). There is currently a high
proportion of perennial grasses in the TPNR, KPNR and UPNR and moderate-high in
the BNR. The general lack of steep declines in these three parameters highlights the
importance of the previous (three in particular) favourable rainfall seasons. Interestingly
the BNR showed most stability (albeit generally lower than the other three reserves) in

terms of composition and cover.

The prevailing drought conditions suggest that the perennial composition and cover will
in all probability decline in the APNR (the degree depending on the 2015/16 season
which as reported earlier has been poor). While driven by rainfall, an active hands-on
adaptive management programme influences the degree to which rainfall modifies
parameters such as the annual/perennial ratio and cover. This is particularly relevant in
the light of the fact that the neighbouring Kruger National Park (KNP) closed artificial
water points thus potentially precipitating an influx of animals into the areas adjacent to

the KNP (NNB see Appendix C for further discussion in this regard).
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Perennial grasses - KPNR
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Figure 2 Percentage perennial grasses present on APNR and rainfall.

Table 2 Perennial grass composition trends within the APNR (refer Figure 2).

APNR overall General Comment 2014/15; and Comment Long term
Stable - High proportion of perennial grasses; moderate-high

KPNR 22y Stable - High proportion of perennial grasses; moderate-low

UPNR 22y Stable - High proportion of perennial grasses; moderate-high

TPNR 24y Decline i High proportion of perennial grasses; High

BNR 24y Stable i Moderate-high proportion of perennial grasses; Low

12
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Table 3 Perennial grass cover trends in the APNR (refer Figure 3 and Figure 4).

APNR General Comment 2014/15; and Long term; Distance measure (top), tuft measure
overall (bottom)
Decline (slight) - Moderate; Moderate-low
Improvement i Moderate-high; Moderate
KPNR 22y Decline T Low; Low
Stable i High; Moderate-high
UPNR 22y Decline - Low; Low
Stable i High; Moderate-high
TPNR 24y Decline i Moderate-high; Moderate-high
Improvement (slight) - High; Moderate-high
BNR 24y Stable - Moderate low; Moderate

Stable i Moderate; Moderate

Grass standing crop is a function of herbaceous production and represents the portion

of production that remains after utilisation (Figure 5 and Table 4). The grass standing

crop at the end of the 2014/15 - summer season was moderate-low for the APNR

overall. For the individual reserves the following KPNR (moderate-low), UPNR
(moderate-low), TPNR (moderate) and BNR (low).
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Figure 5 Grass standing crop on APNR and rainfall.
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Table 4 Perennial grass standing crop trends in the APNR (refer Figure 5 and Figure 6).

Comment Trend VH=very high; ; MH=moderate high;

Long term M=moderate; ; ; VL=very low
04 05|06 |07 |08 |09 (10|11 |12 |13 |14 | 15

APNR

Overall

KPNR MM | M M M

L L L

UPNR VIM|{MIM|M|M M| M M
H H L |L H L

TPNR MIMIMIHIM|M|M|M M|V | M
H H H H H|H

BNR V |V VIVIVIMIMIM|{M|M|V
L |L L |L |L L L L

Grass standing crop measurements have important implications for grazing and fire
management. A forage flow estimate was thus made for the APNR based on the animal
numbers obtained from the annual game count (Figure 6 and Table 5). As discussed
with the various APNR management bodies, results indicate that for the APNR as a
whole, there would be sufficient grazing in the APNR until around October with
shortages setting in thereafter. There would be a critical shortage of forage in
the KPNR (from around September) and BNR (as early as June) and sufficient
grazing in the UPNR and TPNR until the onset of spring/summer. Note that this
approximates these parameters and will be refined using energy requirements and flows
(see discussion under the animal section). In conjunction with this, it is important to link
up with the faecal analysis programme as it will give an indication of the physical

condition of the herbivores (see final section of this report).

Table 5 Forage flows in the APNR.

Property Comment

APNR Grazing stress in various parts of the APNR

17
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Figure 6 Projected forage flows on APNR for winter 2015.
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Table 6 A comparison of the vegetation condition of a number of important grass

parameters on KPNR-UPNR-TPNR-BNR and four reserves (with their property number

in the ARC-API data set).

Grass KPNR | Res. Res. 5 | Res. 8 | Res. Rank no.: KPNR; UPNR; TPNR; BNR - /8
Parameter | UPNR | 13 1* 2009/10-10/11 /6 TPNR and BNR 11/12 onwards /8
TPNR olofofofofofo 1111 ]2
BNR 3/ |4l |5/ |6/ |7/ |8 |9 |0/ |1 |2 |34
0O |00 |0 |0 |O |1 |21 |21 |1 |1 |1
4 |5 |6 |7 |8 |9 |0 |1 |2 |3 |4]5
Perennials | 83 79 76 83 80 5|56 |7 |5 |8 |- |- 1]81]6 |43
(%) 84 2 |1 |5 |5 4|6 |- |-1]3]|4]2]2
88 2 122 1|3 |1 |1 |2 |1 |1 |11
65 8 |7 |8 |8 |7 |6 |6 |7 |8 |88
Cover 103 74 68 55 45 6 |7 |7 |8 |4 |8 |- |- |1]|6 |6 |7
(distance- 110 4 |4 |6 |4 |8 |7 |- |- |8 |7 |7 |8
mm) 56 3|54 |1 |3 4|1 |3 |7 |2 |23
98 8 |8 |7 |7 |6 |6 |6 |5 |8 |8 |6
Cover (tuft | 45 26 22 25 30 4 |3 |4 |3 1|6 |4 |- |-1]71]21]2 |3
size-mm) 46 2 |3 |4 |1 |1 |- - 112 |2 |2
51 1 (1 (1|12 |1 (3 ]2 [4 1|1 |1
24 8 |7 |8 (8 |8 |6 |6 |8 |7 |7 |7
Standing 879 545 494 526 1977 |6 |6 |7 |7 |7 |5 |- |- |8 |2 |5 |3
crop 863 112 |5 |5 |3 (4 |- - 515 |4 |4
(kg/ha) 1482 2 |3 |4 (3|2 |1 2 |2 |3 |2 |2
257 8 |8 |8 |8 |8 |4 |6 |7 |8 |78
1 New insertion south.
The above illustrates that KPNR now ranks moderate, UPNR moderate, TPNR high,
and the BNR relatively low when compared to four nearby reserves (APNR overall
moderate). Note that with the changes in weather/climate patterns the prediction is that
rainfall in these semi-arid savannas will become less predictable and more variable. As
previously stated it could be that we are going to experience greater extremes in rainfall
with oOoOwetter wet s eas omihsazentstudies gratlictingenmoredet y s eas

than dry highlighting the need for good grass cover. The KPNR, BNR, northern TPNR

and UPNR experience drier conditions than the central and southern areas of the

TPNR. As previously discussed, it must also be remembered that the BNRhas6 ev ol vedd

from an area of small fenced properties, often with high stocking rates, to an area where
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animals can move freely (water notwithstanding) in response to resource availability. The
provision of artificial water however results in water dependent animals remaining in
areas that they would normally have vacated during certain times of the year. This is a
situation that is widespread throughout the APNR. The effect of high impact herbivore
species such as elephant must be considered as declines in the grass layer indicate
that while rainfall drives the system, grazing pressure can ultimately compromise the
composition and vigour (distance and tuft) of the individual grass plants. Grass standing
crop measurements have important implications for grazing and fire management.
Therefore, in addition to animal number manipulation, the judicious use of fire, bush
thinning and the rotation of water points should be used to manage herbivore distribution
and impact. Please read the @roughtéreportvs compiled in this regard (Appendix
C)

Trees

W oody density varies across the different areas, with fluctuations broadly corresponding
t o 0 we taskd dendity twithean increase in competition with the perennial grass
componenty and o6dryo6 (i ncr ealhelongterm iee dessitissy ) ( Fi gur
indicate a general decline in tree density for KPNR (slight decline from 12/13), TPNR
and UPNR (slight increase from 11/12), and BNR (relatively stable since 11/12). The
above illustrates the fluctuations one would expect within the tree layer. As expected the
canopy cover in the generally tracks fluctuations in tree density in these reserves (Figure
8). The BNR has had a consistently higher canopy cover than areas to the east (gradual
decline since 11/12). It may be that the BNR is consistently dominated by the shorter
height classes resulting in higher canopy cover. Given the climatic and concerns of the
perceived/real impact of elephant, we have started an in-depth analysis of tree density
and cover for the entire study area and results will be reported on as they are analysed

and interpreted.
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Figure 7 Mean woody densities on APNR and rainfall.
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