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Section 1: Geographic factors 
Latitude, basin size, and microhabitat effects  

on the viability of Acacia trees 
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Section 2: Wadi bed 
Effects of ‘red unit’ paleo deposit on 

Acacia trees density and vitality 
 



Section 3: Recruitment of seedlings 
Recruitment and decay patterns of Acacia 

seedlings 
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1. Latitude, basin size, and microhabitat effects  
on the viability of Acacia trees  
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Objectives 

• Comprehensively studying the viability of 
acacia trees throughout this region 

 

• Specifically, focusing on the relationships 
between mortality rates of acacias and the 
presumed availability of water 
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Hypotheses  

Mortality rates are greater: 

  
(1) in the more southern wadis. This is due to the decreasing precipitation 

regimes from north to south 

 

(2) in the smaller basins. Because of that the low frequency and small 
quantities of precipitation, results in lower likelihood of flood emergence 
in small-area basins 

 

(3) in the relatively dryer locations (microhabitats) across the valley floor, 
i.e. in locations other than the channels themselves  
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M & M 

• criss-crossing through the width of each valley floor 

 

• locating of all acacias, including both alive and dead 
trees, to a total of 60 individuals per block 

 

• total number (n) of sampled trees was 60 individuals 
x 3 blocks x 11 wadis = 1,980 
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Data collection 

• viability: "alive" or "dead"  

 

• microhabitat: main channel; secondary channel; bar; low-bank (up to one m above the 
nearest channel), and high bank (one m or more above the nearest channel)  

 

• existence of the hemiparasite Plicosepalus acaciae (miseltoe):  

     “yes” or “no”  

 

• species: "raddiana", "pachyceras", or "tortilis” 

 

• Canopy’s diameter (m) and height (m)*  

    *then used for calculating a size index, by multiplying these two variables. The full range 
of values for this index was divided, on a log-like basis, into four groups, entitled "small" 
(0–1), "medium" (1.1–10), "large" (10.1–100), and "giant"(>100).   
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The study region 

     12 wadis: 

• Masor  

• Neqarot 

• Omer 

• Hayun 

• Yotvata 

• Argaman 

• Odem 

• Psalim 

• Nitzotz 

• Amram 

• Netafim 

• Shlomo 
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Mean mortality rate by wadi

 (P<0.0001)
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However, the effect of microhabitat on mortality  
 rate was not significant (P = 0.2240) 

Overall mean tree distribution according to microhabitats
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A tree of the small tree-size group, located in a secondary channel of Wadi 
Nekarot. 
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Overall mean tree distribution according to size-index groups
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Overall mean tree size-group distribution by wadi
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Conclusions 

• Mortality rates are negatively related to latitude 

 

• However, mortality rates are not related to either basin size 
or microhabitat 

 

• Mortality occur across all size groups. This could indicate 
water stress, which probably leads to death during relatively 
early stages of a tree's life cycle. 

 

• Very low rate of trees of the small tree-size group probably 
indicates low rate of recruitment, and should be of concern 
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2. Effects of ‘red unit’ paleo deposit on Acacia trees density and vitality 
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The “red unit” 
description 

Name: “Zhiha Formation” 

Fine-grained sandstone to 
red clayey-silt 

Several m thick 

Beds of calcitic paleosols 
with carbonate concretions, 
formed by pedogenic 
processes 
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Wadi Shita 
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The “red unit” 
study area 

Wadi Zihor 

Wadi Shita 

Wadi Gerofit 
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3. Recruitment and decay patterns of Acacia seedlings  
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Motivation 

Rainy season 2012-2013 defined with: 

 

• Heavy rains over the Arava Valley 

 

• Frequent floods in many of the wadis drained to the 
Arava along the rainy season  

 

• Occasional observations revealing germination of 
acacia seedlings in some wadis  
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Objective 

• studying the survival rates of seedlings after 
germination; during the rainy season and the 
subsequent dry season  

 

• identifying patterns of seedlings mortality, and 
the related mechanisms  
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M & M 

• Delineation  of 1-ha land unit along the 
undisturbed wadi bed 

• Rough searching for ‘green patches’ of 
herbaceous vegetation 

• Precise searching for acacia sprouts in the 
green patches 

• Marking each sprouts separately 

• Revisiting the wadis to a once-a-month 
frequency 
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• In order to fit mortality curves to mathematical function, data was normalized and then 
modeled by three functions: exponential, Gaussian, and fractional exponential:   

 

 

 

 

 

 

• Where a and b are coefficients to be determined from the curve fitting procedure. 

• In all of the three functions, 1/b indicates the characteristic time scale of the decay 
(mortality). 

• a indicates how stretched/squeezed the mortality process is relative to exponential decay 
(i.e., if a > 1 then decay rate is faster than an exponential process. At the same time, if a < 1 
then decay rate is slower than an exponential process). 
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Data analysis 
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• These three functions were chosen due to their simplicity and 
fitness in analyzing datasets that describe demographic changes 
of populations. 

 

• Analysis and fitting procedure were performed in MATLAB. 

 

 

Data analysis (cont.) 
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Overall, the three functions (exponential, Gaussian, 
and fractional exponential) fit the data well.  
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The total number of seedlings is well fitted by the 
exponential decay (R2 = 0.9621) . 
 
Therefore, total mortality rate was almost constant, 
implying that mortality is proportional to the 
number of seedlings, being high at the beginning 
and decreased as the number of seedlings declined. 
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Yet, while in some of the wadis, mortality 
rate was almost independent of time and 
remained constant (exponential fit)…  
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in other wadis, the mortality rate grew 
with time (Gaussian or fractional 
exponential fit, with a > 1). 
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For example, in Shlomo  Wadi, the 
mortality rate grew with time, and 
therefore, both the Gaussian function and 
the fractional exponential function (a > 1) 

provided a good fit. 
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At the same time, the  exponential 
function (which corresponds to a constant 
mortality rate), did not fit the data well. 
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In Amram Wadi, the mortality rate was almost constant, and 
therefore, the Gaussian function did not fit well the data. 
 
The  exponential function and  fractional exponential function (a 
~ 1) better fitted the data.  
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Since 1/b indicates the characteristic time scale of 
the decay … 
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then, the slowest mortality was observed for 
the Neqarot Wadi (where b is the smallest for each 
of the three fitting functions).  
 
 
 

The very large a value shows that initial (up to 4 
months) decay rate is slower than the exponential 
decay, and later on, decay rate is faster than the 
exponential decay. 
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The fastest decay was observed for the Omer Wadi (where b is the largest for 
each of the three functions). 
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The very small a value suggests that initial decay (one month at most) is faster 
than the exponential decay, and later on decay (of the survived very few 
seedlings) is slower than an exponential decay. 

The very fast mortality is attributed to an extreme flood event, which 
occurred in early February (between the 1st and 2nd monitoring rounds), 
removing/burrying 148 seedlings of a total of 153 in this wadi.  
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Discussion 
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An almost fully uprooted acacia seedling. Notice the exposed ~9-cm length of root 
system. Photo was taken (from above, in a parallel position to the ground surface) in 
the Shlomo Wadi, five days after a flood event 
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An acacia seedling exposed after excavation in soil. The whole seedling (3-cm height) 
was covered with soil, and its location was identified by the marking stones around it. 
Photo was taken in the Shlomo Wadi, five days after a flood event 
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An acacia seedling 
partially covered 
with sediments. 
Photo was taken in 
the Amram Wadi, 
five days after a 
flood event 
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