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RESULTS AND DISCUSSION

INTRODUCTION

One of the most pressing challenges that vegetable growers are
faced with is high input costs, namely fertilizers; this is because

Table 2. Mean N Harvest Index (NHI) as influenced by N fertilizer application for field-grown irrigated
vegetable crops in 2017 and 2018.

vegetable crops tend to have high nutrient demands translating Broccoli Sweet Corn Root Crop

into high fertilizer requirements?. Research is needed to help . 20V 2018 . 20 2018 NRs 2017 ({Carrot) 2018 (Beet)
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growers better manage fertilizer costs —and one way to do this is 75 0.33+0.05 0.38+0.08 75 0.32+0.03 0.39+0.03 55 0.26+0.02 0.46+0.02a
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Cover crops (CC) have the potential to immobilize nutrients, Photo 1. Established fall rye cover crop where the broccoli crop was previously Photo 2. Sweet corn, carrot and broccoli plots at harvest (from left to right) in 2018. p=0.32 p=0.26 p<0.05

Means followed by different letters indicate significant differences at P<0.05. N Harvest Index (NHI)
calculated and explained as follows: NHI = Yn/Pn x 100. Partitioning of plant N between harvested organ
and vegetative shoots. NRs, nitrogen rates. Formula symbols: plant (P), yield (Y), nitrogen content (n).

grown (left) and fall rye cover crop beginning to germinate where the carrot crop
was previously grown (right) in 2017.

especially nitrogen (N), that would otherwise be lost during post-
or pre-harvest periods, leading to improved N management?3.

Incorporating CCs in vegetable crop rotations may benefit 40 Broccoli 40 Sweet Comn 40 Root crop — o Table 3. Mean N Harvest Index (NHI) as influenced by over cropping for field-grown irrigated
subsequent crops yields and/or crop nutrient use efficiencies!. I P>0.05 P>0.05 i P>005 | — Cs vegetable crops in 2018.
. . . . . . Broccoli Sweet Corn Root Crop (Carrot)
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vegetable industry would benefit from research and development e i i ' Eartil did P ’ p=0.28 p=0.16 p<0.05
focused on better N management. and one ootential stratesy to g 20 L 20 L 20 L ertilizer rate did not atrect Means followed by different letters indicate significant differences at P<0.05. NHI calculated
. & ! P _ gY < : . . vegetable crop yields in either year, and explained as follows: NHI = Yn/Pn x 100. Partitioning of plant N between harvested organ
Improve N management could be cover cropping. % I i demonstrating the N-rich nature of and vegetative shoots. Formula symbols: plant (P), yield (Y), nitrogen content (n).
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We established a field trial for sweet corn (Zea mays L. var. L : : :
rugosa), carrot (Daucus carota subsp sativ(us) an dybroccoli Figure 1. Mean yields and NUE for field-grown irrigated sweet corn, broccoli and root crop under various N rates (kg N ha) in 2017 and 2018. The NUE index was insight into how the rye CC influences N cycling.
¢ T . ' ! . calculated as follows: NUE =Y, (trt)/ (P, (ctl) + N fertilizer) x 100. Formula symbols: plant (P), yield (Y), TRT (treatment), CTL (control), nitrogen content (n) in kg N ha™. i :
(Brassica oleracea var. italica) in 2017 and repeated in 2018 on a IC;C 'S, recom.rgend thlft further .rehszz.;\rch chz';\ractelrlzes crsp ]2: s.tatus
Sutherland clay soil (Dark Brown Chernozem) in Saskatoon for a uring rapl g:jowt stages V\;:tI lagnostic tools, ]'cc(z's;ccf efficient
fully phased broccoli-sweet corn-carrot sequence. 40 Broccoli 20 Sweet Com o5 Carrot Se”"typ_es' alc? Us€ CTop moble 510 assessmhent;) ) ! ere.nt ’
D5 0.05 f = No aover aop. Subsequent to the CC in 2018, we interactions between vegetable crop growth and the environment®.

found no N fertilizer by CC
interaction for crop yields or NUE.
The rye CC had no effect on crop
vield or NUE for sweet corn or
carrot, but significantly reduced
broccoli yield and NUE.

As the main effect, each crop type received five N fertilizer
treatments (ranging from 0 to 300 kg N hat) arranged in a split-
block RCBD with three replicates. In 2018, beet (Beta vulgaris L.)
was substituted for carrot due to germination issues. After
harvest, sub-plots were established with vs without a shoulder-
season rye CC, and the effect followed into the subsequent
growing season.
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First, we studied the effect of N fertilizer rates on crop yield, NH] 0L 0L oL
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and NUE indices for the initial years of 2017 and 2018. Then, in
2018, the influence of N rate x cover crop on subsequent crop
vields and NHI and NUE indices were investigated. Using PROC
REG in SAS, the relationship between NUE and N application rates.

Figure 2. Mean yields and NUE for field-grown irrigated sweet corn, broccoli and root crop with and without rye cover crop. The NUE index was calculated as follows:
NUE =Y, (trt)/ (P, (ctl) + N fertilizer) x 100. Formula symbols: plant (P), yield (Y), TRT (treatment), CTL (control), nitrogen content (n) in kg N ha. Regression equations
shows the relationship between the NUE and various N rates.
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