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Problem and its Significance:

UCDAVIS

PLANT SCIENCES

Little iIs known about the effects of winter drought stress on deciduous tree crops. With the increasing likelihood of winter drought events, it is vital to determine if trees experience water stress during dormancy and if so, what the
conseguences of water stress are during this time, and if irrigation will be of any benefit. More research is needed to understand the influence of winter drought on bloom time, chill requirements, and yield potential. By definition, dormancy
IS a period of substantially reduced activity throughout the plant, and, especially for the period of ‘endo-dormancy’ (i.e. prior to full chill accumulation) it is common to assume that plant activity is largely arrested. At this time trees are
typically leafless, and it is true that the water demands of leafless trees should be negligible, but this does not mean that the level of water availability to the tree itself will have no practical effect on important developmental processes.

Objectives:

1) Automate the existing pot study site by instrumenting each pot with a soil sensor.

2) Repeat winter drought study with additional treatments designed to bracket specific windows of time.

3) Conduct a field study for the effects of delaying or omitting winter irrigation on bloom time and subsequent effects on in-season water stress levels.

4) (Additional objective made possible through USDA cooperation): pilot test High Resolution CT scanning for describing/staging dormant bud development.

Materials and Methods:

A pilot field study was established in a deficit irrigated almond orchard at the Shafter field station. The last irrigation in October was withheld from a group of
trees, and a nearby group served as the control. SWP was periodically measured during dormancy, and % bloom rated over time in the spring. Withholding
irrigation and a cover crop were used to cause winter drought stress in dormant potted almond trees at UCD (Fig. 1). 3 to 4 year old Nonpareil on
Nemaguard root stocks were grown in 12-gal drip irrigated pots. Cover crop seeds were planted in the pots in late summer and were strongly established

by early November. All trees were irrigated normally until mid November, when irrigation was removed from the drought treatment trees. All trees were ﬁ‘:‘a’fg g;;pmp;f_”ted 'r';nT;ﬂSdo;’r?é“iael';t'gﬁsﬂz;g:‘f g';ie“‘ée::t;g‘e"’atﬁdb:fr?g”;igﬁes
covered by a large (40'X40°X10’-20’ high) rain cover, which could be partially opened under non-rainy conditions. Once the trees reached the desired stem trees moved to covered area. resumed.

water potential (SWP) for each treatment, the cover crop was cut and SWP monitored periodically. One week prior to bloom in the controls, the rain cover Once trees reached the desired

was removed and all trees irrigated. Bloom progress was tracked using photos to track the date of first bloom as well as the percentage of flower bud SWP, the cover crop was cut and

opening over time. Buds were sampled periodically and cross-sections examined under a dissecting microscope. Intact buds representing trees with SWP measured periodically.

contrasting levels of winter water stress were also collected and scanned at one of three high resolution CT (HRCT) facilities (Lawrence Livermore lab, Figure 1. Experimental system to impose winter drought in potted trees.

Berkeley, Brandon Pratt Lab, CSU, Bakersfield; Imaging lab, UCD).

Results and discussion:

Figure 3. The development of dormant almond buds
can be accurately measured using HRCT images.
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