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Nilrogen Yield in Reproductive Organs of Crested Wheatgrass'

Abstract

Nirrogen yield of reproductive organs in crested \\''heatgfass (lgrrr)r.rL dereftar nL) were, in l
ycars, approximateiy 0.9, 2.4, and 3.0 kg,/ha per annum and *'erc associated with herbage yields of
298, 1636, and 1522 kg/ha, respectiveiy. In 1 yerr, heavy rains shortly after anthesis caused in-
crcases in hefbagc yield and, despite a decline in herbage N coocentration, no nct dccrcase in absolure
N in the aerial biomass occurred in thc subsequent 6 weeks. In a year, r'irh dry conditions prevailing
after anthesis, a nct loss of absolute N (5.5 kg/ha) occurred in the aeriat portions in thc follorving
5 wecks. Of that 5.5 kg, 3.0 kglha (55 per€ent) was accounted for by N contained in the repro-

ln l roducl ion

Nfestselaar and Farqtrhar (1980), after a comprehensive review of the world's literature,
infer the absolute amount of N in the aerial biomass of plan$ peak near aothesis aqd
subsequcnrly decreases wirh time as the crop matures. They conclude, "For perennial
species such losses ate at least partially accounted for by accumulation io belo*-gtound
storage organs," and "Net losses from tops rnay result from cumulative effects of a
large number of small losses, some of rvhich increase with N content or with senescence."

Quantitative estimates of the various N-loss comparunents are needed wherr assessiog
flitrogen balaflce in the pJant-soil system. This paper reports quantitctive esrirnr.ces
of N io the reproductive organs of Nordan crested wheatgrass (Agropyron tlesefiorum)
arrd concomitant N yield change io herbage from anthesis to seed development.

Locale and Procedure

The study was cooducted on a saody loam soil located on the Squas' Br.rtte Expetiment
Statioo, 68 km west of Burns, Oregon. Median precipitation amouot for the period 1
September to 30 June is 25 crn. The l.ronths of July and August ate usually dry (median
precipitation is less than 0.4 and 0.6 cm, respectively). Thc 9 x i8 m plots selecred
were seeded h 1954 and revelant data collected h 1967 , L969. aod 1918

In 1967, 100 yield plots (.093 m') at randotr aloog rows 0.3 lrr apan werc
harvested on 29 Juoe (onset of aothesis) and rhe numbers of reproductive stems
counted ifl each. The nun-tber of spiklets /head was determined from 100 randomly
seiected heads and the numbet of florets/spiklet detelnined from a random sarnple of
30 stems. Twenty san'tples of reproductive or{aaos, each containing 10 floral units
(30 anthers plus filiments. style, plumules. and ovaries) were obtained wjth rhe aid
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of rweezers for N determinatio[. An additional sample of anthers only was obtaioed
by hand stripping the heads in the field.

In 1969, herbage yield plots (0.19 m') at random along rows 0.6 m apart were
harvested oo 13 Juoe (anthesis onset), 1 .July (anthesis terminatioo ), and 23 July
( seed firm). Reproductive stems io all samples of the first two harvest dates were
couoted. Nitrogen conceoffation of 15 randomly selected yield sa,mples for each harest
date vras determined. Head lenplh was measured to rhe nearest mm on nine reproductive
heads selected at random on 13 June and N determined on the reproductive organs
plucked from each seedhead.

Attempts to coltinue the study were made in a number of subsequent years, but
precipitation following anthesis caused the author to abort the study. In 1978, a favorable
dry sequence occured and scheduled sampling was completed. In that year on 1 July
when anthesis was noticed, 100 herbage yield plots (0.19 m') at raodom along rows
0.6 m apart were harvested, reproductive stems in each sample counted and oveo dry
weight and N coocentration determined. The lengths of 25 seedheads selected at
random were measured to the rrearest mm and the reproductive orgaos iemoved aod
analyzed for N. An additional 350 seedheads collected at random were also measuted
for length. On 8 August terminal yield and N coocentretion n'ere obtained.

Yield samples were oven dried at 50-60'C, weighed, and then processed in a V/iley
mill for N analyses. Reproductive samples were air-dried prior ro labofatory analyses
aod results reported on a dry rveight basis. The Kjeldahl procedure used did not in-
clude special rechniques to errsure total teduction of nitrate-N present. Data means
withio a year were tesred with "t" at ttle 5 percent probability level.

Resulls and Discussion

Mean weight, numbers, aod statistics for the various compooelts in 1967 are presented
in Table 1. The mean N yield in the reproductive organs from component estimates
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was 0.9210.10 kg/ha at the ) petcent probability level. That arnount s'as associated
with a meao herbage yield of 928 kg,/ha resulting from a Seprernber to June precipita-
rion amount of J0 cm. Nitrogen coocentratioo of aothers haad-stripped in the field
(2.9 perceot) was about 0.6 perceot lower than contained in hand-plucked samples
of all reproductive organs (3.5 percent).

The mean N concentration of reproductive organs was 4.2 petcett rn 1969 atd
the mean yieid of oitrogen per head estimated at 0.88 !0.4 mg at the 5 perceot prob-
ability lwel. \Xrith 268 reproductive srems pei m: t Table 2t. rhe nitrogen yield of
floral parts per hectare $'as estimated at 2.4 kg on 13 June. Duriog the period 20 to 28
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TABLE 2. Sa.rnplin8 es{imates ior crested wheaisra.ss in 1969.

Herbase yielil (kelha)

1 July
23 July

13 June
1 July

23 July

1 July

13 June
1 July

2:l July

13 June
I July

23 Jlly

1 3  4 0
1622
1 ? 1 1

1 6 3 6
1 5 9 0
2 3 5 8

Reproductive slens (nolm:)
2 6 S  !
2 7 8  +

Herbase nitrosen (% )
1 . 0 1
. 8 3
.71

Herbaae niiros€n yield (ks:/ha.)
1 6 , 5  =
13.2 a
16.? a

100
1 0 0
1 0 0

1 5
1 5
1 5

1 0 0
1 0 0

1 5
t5
1 5

1 5
1 5
1 5

5

0.0i l
0 . 0 6
0 . 0 ?

0 , 4
0 . 5

June, 3.1 cm of precipiration occurred and caused a continuation of growth such that
a herbage yield incease occurred between 13 June and 23 JuJy (as judged by the 100
samples). Thus, despite a loss of reproductive olgans and a decline in herbage N con-
centration from 1.Ol to 0.83 to 0.71 percenr followiog anthesis during the sampling
period, there was no significaflr chaoge in N yield in the aerial portior$ berween 1j
June and 23 July. The mean herbage yield (1636 k1/ha) on 13 June contained 16.j
kg of N including tbe 2.4 kg in the reproductive organs. During the Seprcmber to
13 June period 24 cm of precipitation was received.

It is clear from Table 2 that use of 15 yield samples was insufficieot ro esrimare
the mean herbage yield with acceptable precision, although that trumber $ras adequate
(as judged by the 95 percent confidence interval ) to estimare mea[ nirrogen concen-
tration. The nine seedheads from vrhich reproductive olgans were removed was only
marginally acceptable.

Herbage yield on 1 July 1978 was 1522 and increased to 1611 kg/ha. by 8 August,
a nonsignificant increase (Table 3). Herbage nirogen in the same period decreased sig-
nificaody (P(0-05) from 0.93 to 0.)4 percent. Frorn these values, nittogen yield in the
aerial portions was esrimated to be 74.2 kglha on 1 July and 8.7 kg/ha otr 8 August,
a oet loss of 5.5 kg/ha (39 percent of rhar present on 1 July).

Data in 1969 suggesred a linear relation between total nitrogen in the reproducrive
organs in seedheads with the length of the seedhead. But because of the small sample
size and several sterile florets, the relation was nor well expressed. In 1978, the mean
N/hd was 1.467 10.38 mg based upon rhe 25 samples with a mean seedhead length
of 52.8 mm. However, total N in the reproductive organs was significantly ((0.05)
related (r:0.85) with head length (Fig. 1). The population mean seedhead length of
44.0 mm as estimated from the 350 samples and the regression relation suggest that
the true mean N/hd is about 1.08 mg. Using 1.08 mg/hd and 275 reproductive stems
Per m2, 3.0 kg/ha of N is estimated in that compartment of the aerial biomass. This
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TABLE 3. Smple estimt€s lor cresteil wheatgrass in 19?8.

Herbase yielal (ks^a)
1 July

1 July

1522
1 6 1 1

.!182 1 0 0
1 0 0

1 0 0
1 0 0

1 0 0

2 5
1 0 0

1 July

1 July
1 July

Herbaae nilroaen (% )
0 .93  I
0 .54  :

ReDroduciive sfens (no/rm)
2',75 =

Seedheail lenelh (mh)
52.8  a
44,0  i

0 . 0 2
0.01

7.4
1 . E

1F:0 .05 .

Y=

80
L E N G T H  m m

Figure 1. Total N in reproductive organs of crested wheatgrass as a funcrion of seedhead length
(  1978) .

esrimare represeots about 21 percent of the total N in the aerial poltion on 1 July
and is 55 percent of the nitrogen that disappeared from rhe aerial portion betweeo
1 July and 8 August. Doring the September to June cropyear period, the total precipita-
tioo was 32 cm.

Precipitadon occurring after anthesis may or may no! significantly altet nitrogen
contents in clested wheatgrass plants. However, if a sufficient amount of precipitation
is received, as In 1969, nitrogen translocarion may be delayed or confounded and the
likelihood of Iarge errors in sampling increased. Thus, the absence of precipitation
following anthesis is more desirable to obtain a clear pictule of the N yield-loss relation.

Plucking out the total reproductive unit probably overestimates the amount of N
actually lost, as the ovary ot a patt of it is assimilated in the seed formacion process.
In contfast, plucking at the first visual observatiori of anthesis likely underestimates
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rhe N lo6t as the yield of reproductive orgaos is PerhaPs teduced because of immaturity.

Also, since the Kjeldahl procedure used did not reduce the nitrate-N compoaent, total

N is underestimated to that oceff.
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