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Summary

In the standard methods of washing and storage of root samples of wheat, losses of dry weight from 20
to 40% may occur.

Introduction

In developing methods for washing roots from soil samples, the possible loss of fine
rootlets is usually recognised as a problem. But also the remaining roots may lose part of
their dry weight, by respiration before they die, by leaking out of cell contents or by loss of
part of the tissue. Such losses seem to have been disregarded so far. After preliminary
observations which indicated that these losses may be considerable, we set up an experi-
ment to simulate the treatment roots undergo with the pinboard or the auger method of
root sampling®. By using roots from a water culture, the fresh weight of eacl sample could
be measured before treatments started and the dry-matter content after different treat-
ments could be compared with controls dried immediately.

Methods

Wheat (cv. Toro) was grown in water culture, and at three stages of growth (Feekes-scale 5, 10.1 and
11)? roots were harvested. At the first harvest, each sample consisted of a complete root system; at the
second and third harvest root systems were divided into three samples. The fresh weight of the
samples was determined after 30s in a housghold centrifuge to remove excess water. The treatments
{intriplicate) are shown in Table 1. The combinations used are listed in Table 2. They are a compromise
between evaluating all procedures used in practice and treatments which show the most critical steps
in these procedures.
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Tuble 1. List of treatments
Treatinen| Conditioms aflecting the roats Symbal
sammiplinig iy the feld cuiling rooty, ubiut £ al madn sy
(pinbaard) or to Sem pisces (auger)
and then
trnmsport to laharatory 1 day in miok eivisanment al 2000
(0l sumples) 5
slinrin g soll samples.
hedfore washing - PO e
1 week 01 20°C {pinboard | I
= 2 weeks 11 4°C ipmboard) 1
= drying the soil ot 20°C and soaking
I pysophosphate before washing (super) ]
prefreatmen? with soduam = i (sandy eoils) : =
prrophosphote (27 171} - wrs Telny or compivcted windy srils) P
n yacium
wathing - 3h in‘raniing water (plabeard ) w
— 4 b in running water fnuger) W
sioring after waihing = | day th water st 2070 "
- = 3 days in running walsr (shout. 10°C) b
= Twesks @ MC with thymal added. ;
= I menths al 4°C with thymnl added i

Realtn

Complete resultsate given in Table 2; un averige of the threc harvests is given in Fig. 1 10
show the sequence of treatments. For the methods used in practice the bosses vairy from 20
to &l of the dry matter. A considernlile part of this boks oocurs on the i da}: afier
sumphng- 10, of the dry mattes for the pinboards and 20% far the auger samples i st
before the samples hive reached the Jabarutory. The use of sodium pyrophosphate und;
vaguum resolis i an additional 155, joss for the pjnbmrd,l::kut m.ﬂd:li}:lnw Im;iufﬂ‘lnr‘ ruh
AREer Sam| Drrying the soil for stomge and soiking it befare washing resu h
n:ﬁ::iu-nnl ﬁ'i?ﬁrfur 1he suger gimples. The relative loses are highest at the first haf‘:ﬁ‘_‘
but they are remarkably similar for the three perinds i view. of the nbwohite dry-malies
camtents of the contrals, which increase fropy 6.0 1o B9 and 10.2%, mspectively

—_——
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Table 3. Loss of dry weight s Pereentage of wniresied controd

Teeatments Feekes itugs Averige
5 10 1l
Pinboasd teclinigie
Bomw 12 ] 4 g
§-—W- 17 13 a Ir
B 35 M 30 E1
51-w- 1 12 15 e
E-—~Wa b 1] 24 19 2
S5--Wh il 19 i7 7
§-—Wac 33 4 x 28
i b 3 15 I
SopW- 3 ]| 3 4
SIpw- 41 9 4 'y
S2pw- a3 2 29 10
S-pWa 1] bl a0 35
Auger techaigue
iinfeg 2 20 14 it
A W= e 14 3l a0
53-W- 35 34 Pel i
S—=Wd 13 1 1% %
S-pW- n 19 24 2
Sipwd 43 k13 bl P
Lriwewssion

mﬁ’{l‘lﬁ Indicating losses (Fig, 1) converpe at cervain levels: treatments with a large loss in
the inttial phase show slles losses ut liter stages. This indicates that s certain Iraction of
thedry Mater b easily lost, while another fraction (e, cell walls} is ot affected. The same
*ﬂmlumul Was reached hy Knot and Mesker® for treatments with normal and kigh
::‘:mm!mm; of sodisrm pyrophosphate comblned with bailing of fresh or dried roots
le:lﬂmu of up 1o 0%, forwheat), ind by Brouwer and Van Noordwirk! for tredtments
1or 3 HEY ot washing roass from rockwool ) and slorage methods (tomato and cucamber
L;;;ubnqm resulis )k totil Jagses iboy| 35
il dilference in morphology berween rosis from a wles culture and roots in soil

FEV I diffeculy g inferprel these results. Only the effec of freitmenis aftes washing of
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Fig. 1. Dry-matter content of roots after different treatments as a percentage of the untreated
control. The broken lines refer to the auger method, the solid lines to the pinboard method. Closed
ymbols are for tr that include pyrophospt

the roots can be evaluated for roots grown in soil. Incidental measurements in the past of
these extra losses do not contradict the present results. The presence of soil close to the
root during storage and washing might influence the losses in other ways than via
temperature and moisture of the environment simulated here. No data on this are
available.

Often the absolute root weight is not of primary importance, but is used only for
comparing treatments or as a basis for estimating root length by subsampling. In these
situations only the difference between 20 and 40 per cent loss by variations in washing and
storage methods should be carefully considered. But for calculations of carbon balance in
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the plant (shoot/root ratio, partitioning of assimilates) or in th_c st:ail (humus_bui]d-up),
absolute data on root weights are needed. Data on root weight in literature will often be
about one-third too low, because these losses have been ncglaclec!:’Ol’ course, to correct
data in the literature, exact values of these losses have to be determined for different crops

and methods.
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