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ABSTRACT 

The Manawatu-Kairanga-Rangitikei region is now a major cropping 

district in New Zealand. Expansion and intensification has led to a 

need for more specific information on soil physical properties and how 

these_.properties interact with crop yield and soil management . 

Soil physical properties largely determine the rooting depth and 

available water storage capacity of a soil-crop system. Compacted 

subsoils (1.5-1.7 Mg/ m3
), low saturated hydraulic conducti vity (0-10 

mm / hr), and poor aeration (0-5% large pores) were the probable causes 

restricting root depth in the six high terrace soils (Kiwitea mottled, 

Harton, Tokomaru silt loams) inves tigated. The two river plain soils 

(Kairanga silt loams) gave results which indicated a more suitable 

rooting environment than the high terrace soils. 

Restricted rooting depth led to low (65-80mm) total available 

water contents (TAVC) for the high terrace soils and higher, but more 

variable, TAVC (80-116mm) for the Kairanga soi ls. 

A simple soil water balance model allowed soil water storage and 

climate to be integrated to estimate periods of moisture stress. In 

the year of this study (1985/86) there was a range in moisture stress 

days (0-27 days) dependant on soil t ype. However, there was no 

correlation between the computed number of moisture stress days and 

crop yield. This was due to an unusual wet spring-summer growth 



season. Thus other factors, probably related directly and indirectly 

to poor drainage and aeration, affected yield more than moisture 

stress. Extended to different climatic seasons, the model predicted 

that 25-64 moisture stress days would occur in a drier season, 

depending on soil type. This is predicted to cause a 40% and 20% 

reduction in yield due to moisture stress for the high terrace soils 

and a Kairanga soil respectively. 
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