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soil moisture and a taproot elongation threshold
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3 TImomie oo Results
Larrea tridentata, the dominant shrub in North American hot deserts, has proliferated in 5 mm every day g biomass Emergence rates were significantly affected by the number of triggering days and the post-
semi-arid grasslands over the past century. Effects on nutrient cycles and community . ﬁj\' trigger watering frequency ( 1, Table 1). Post-trigger watering frequencies had a greater
are pl Wwater balance, water flows and erosion. effect on emergence than did the amount of water received in the triggering phase of the
°n rare and sp i the experiment.

hase being critical. However, the mechanistic basis remains elusive.
. g Taproot length was strongly affected by the number of triggering days (P < 0.001) but not post-

Assuming rapid taproot i is ial for i we trigger watering frequency; and the interaction between the two factors was significant (Table
hypothesized that precipitation Paﬂems at germination W°U|d 5"0"9')/ influence taproot 3). Taproot length increased with trigger duration up to 4 days, and in this range also increased
To test this hy we L. (] and with post-trigger watering frequency (Fig. 2b). However, taproot length was sharply reduced
growth in a controlled environment for 2.5 weeks, varying the number of germination- with 5 trigger days, if followed by daily watering, giving the lowest average taproot length
triggering watering days (2,3,4, or 5 days with 10 mm/day) and follow-up watering across all experimental groups.
frequency (5mm every or every other day). Taproot N ) . & :
length The number of trigger days, post-trigger watering and the betv them
Taproot elongation showed a linear increase from 2 to 4 triggering days and a sharp all had significant effects on root biomass (Table 3). The higher watering frequency in the post-
decrease from four to five days. This pattern was stronger than expected based solely on trigger phase root bi except when combined with 5 triggering days
root bit icating that soil i levels can i taproot (Fig. 2a). There were no signifi effects of on shoot
independent of eﬁects on overall root growth. Greater trigger duration and follow-u|
wate':mg total g g gbgm did not affect time tz Taproot Ieng_th was strongly correlated with root biomass, b|:|t the number of triggering days
emergence. also had a significant independent effect on taproot length (Fig. 3 b & c, Tables 2, 3): taproots
were shorter than expected based solely on root biomass when given 2 or 5 triggering events,
taproot in L. tri may be matter of striking a fine balance ) ‘ compared to taproots that were given an intermediate number of triggering events. Thus, either
be'Wee" t°° Ilttle and too much water in the expansion zone of the root system. Long Figure 1. Mean +SE emergence rate as a function of number too little or too much water applied during germination stunted taproot development.
may sti high gt , but could lessen seedling survival, of triggering days and post-trigger watering frequency. e~ ) _
as reduced taproot elongation delays -escape from topsoll desiccation and below-ground Emergence vatesf eres 5'9"F'f°a1"‘!|¥ :Iffe::teld by thel numberr‘ of mgge:ng days andhtl:’ehptzlst-
competition from grasses. Short p reduce g and trigger watering frequency (Fig. rable 1). In general, pots ti at received more water ah igl :r
taproot elongation to a shallow mflltratlon depth. Thus, aridland precnpltatlon patterns emergence rates, but a higher post-trigger freq morejthanjthe
may have p 4 through on of amount of water received in the triggering phase of the expenmenl
shrubs such as L. tndentata Treatment df Emergence rate (%)
%SS p inal mean taproot lengtl
% o Trigger days | 3 25 0.035 Reauaripiesgeot biogy : D :
. - Post-trigger 1 35 0.001 ROt atg d b o I o i T “
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ethod e experiment, b ot by a greate ber of triggering d g. 2a, Table o)
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