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Abstract

Rapid analyses methods for the assessment of soil microbiota are lacking. In a commercial farm tomato plants
were subjected to different fertilization strategies: 1. mineral Control (C); 2. Organic amendment (O); 3. Organic
amendment + Micosat F © biofertilizer (OM). A first rapid method (Litterbag-NIRS) concerned hay litterbags coupled with a
smart SCIO™ device. A second method (Foliar-NIRS) used the same device on the leaves. The plants showed positive
responses to the amendment and biofertilization in the yield: C 60.5.1 t ha™ @ &@8 in O (+17%) and 74.2 in OM (+23%
from C and + 5% (P 0.08) from O). The use of Litterbag-NIRS fingerprinting, completed with litterbags phenotyping and
elaborated with a multivariate support vector machine classifier provided a similar knowledge to that obtained from
microbial and chemical analyses of the soil. The reason for this response is that the analyses were embedded in the
Litterbag-NIRS at medium-high precision. A polydromic function was hypothesized in order to disentangle the activities of
different soil microbial populations from each other. The organic amendment delayed the functionality of the rapid r-
strategist microbial populations, but at the same time activated slow k-strategists to intake the walls of the hay inside the
litterbags. In this sense, the Litterbag-NIRS test can provide an effective “4 @ | Y'dfJthe microbial fertility of the soil.
Briefly, the Litterbag-NIRS coupled with Foliar-NIRS accounted for 95% of the average yield results, and both are therefore
recommended for a rational assessment of microbial soil fertility.
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iFigure 1. Pl anting of the litterbags.

Avi v, Il sraedl70nnmthhandé0 Onai s8¢ eotfr utmh e l'itterbags by
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) ) ) outl jers was_ permitted wi t h |
pairwise comparison by means of the Friedman test for
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Results
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most | abile substances of the
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g Correlation of the Soil Subs
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ot f | dul at ed b thThe aver age r fdlectance <
interactively modul at e . y(F|gﬁreor7g)an|Cs %n.wezng?)r{]ena val ue
(Table 2), at a very.hlgh(d.e3v2e57, +a12%)tg%dr§>§u6|\t/ls(oa.r3e‘
therefore reported wusing a VLog scale.(Flgyre 2) . Th

supply of organic fertilizers ghﬁ_necadr' birrf"tdchrﬂ@i n_"‘élqri%na\llv_i
Mi cosat induced an increasélicdofdeh SorWMas oPO -&F &f B MO Wi
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(O) than in the control onelLd#9gr dFamgurAn@l)yses

Soi l mi crobi al carbon (TabHe f2ngeFripgruirnet i 89 of t he
decreased from point zeér6o d(r51 Rhé&862)wot opepadiordts A A;NI BP  f
(1850% from zero)-92nd ttAlLPmenhoB was highly significani
from B); t he decreasing tf Ealhl ewa3s) ; nat milniinnedar r wathdod do fl
accelerated in the control wasndobisne r-&viea n c&BMO Mmrhe d temeth tvea s
showing an vis@Bt eFagtien2; Tarhdree 23onstantl vy, with a maxinm

Mi cosat treated plants @2NHdbbed YWaSqelTefaisremeds with 7
proteinved amdd ofsOL2%n addit9%h, Piprbemical wvariables (I
total digestibility was red®ddd "By Pt HatTRE, cOMpEAERL s BT
of the cellular wall were na%iPiPiOr taf%&Ctl%fg MRCRinLe mitth@bf
supply since their concentW%&§ oh! Mialialfedat | oddda i | 7 L% ¢

nodi gestible NDF increased S ™Mé&alapgedhst appswglable 3
enhanced by +17%, which res®IdCedi @ simidar; pvegaoer yp! !
Maturity Index tbhe €4%airing wiTthe tvlei ©®©bl es wer e: litte
treatment (Figure 4). SI'R of the soil, nitrate and
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www.openaccesspub.org | JAR CC-license DOI1 0:. 14302/ 346 6-2 P3638693 Vol-3 Issue 1 Pg. no. 13



http://www.openaccesspub.org/
http://openaccesspub.org/
https://openaccesspub.org/journal/jar
https://openaccesspub.org/journal/jar/copyright-license
https://doi.org/10.14302/issn.2639-3166.jar-20-3363

Freely Available Online

www.openaccesspub.org | JAR CC-license DOI1 0:. 14302/ 346 6-2 P3638693

Vol-3 Issue 1 Pg. no. 14

1000 r
215 NO, =—e—cC
100 | —o—OM
- ——0
(@)]
3 NH4 conpes C
10 1 e, ook OM
.......... , conpes O
4 Ao, ¥
Ao, gt
ZF———___ﬂ
1 1 1
Period
Figure 2. Log spN 6t omtfi ntuhaen d N;®NH N e )
(dotted Iline) in the soil of the three trea
(A: 56d; B: 92d) .
450 ¢
400 392
350 | 364
330
3 300 f
p ——C
» 250 255 —_—5
200 | ——OM
66
150 |
Zero A-56d B92d
Period
Figure 3. Pl ot of the Substrate I nduce Respir
three Treatments for the three periods (Zer o;
Table 1. Ef fect of the fertilization treatment§ on yi
C 0] oM O\C%|P OM\ C% P OM\ O%| P
Means't (6. 470. 774.237.9%0. 0/23% 0.0%.9% (0. 0848


http://www.openaccesspub.org/
http://openaccesspub.org/
https://openaccesspub.org/journal/jar
https://openaccesspub.org/journal/jar/copyright-license
https://doi.org/10.14302/issn.2639-3166.jar-20-3363

Freely Available Online

D
(/7mm

Table 2. Anal yses of the soil and litterbags at the
increasing OM\C%sgahues amdidlhées in the NIR SCi O sp
. . RPc v
Soi l Perli - . O M\ O M\ .
Uni t C @) oM O\ C%| P P P in
anal ysled C% 0% )
SCP
Mi croblial|bg Cmi.c
. 0 9 329.6391.6363. 919% 0.0[810% |0. 5[67% (0. Ymmp
bi omas|s g'FW
Mi croblial|bg Cmic
) A 1 122. 4B54. qg465. 92468%|0. 0(1236% |0. 2|535% 0. 02
bi omas|s g'FW
0. 73
Mi croblial|bg Cmic | |
) B 1 134. 34b8. 98684. 3d09% |0. 4|1337% |[0. 1|13y 0%|0. 03
bi omas|s g'FW
_ mg kg
N Q-N A bW 2.959q112.Q@h5. 033@a15p0. 0/07185/%W. 0/®1%|0. Q2
0. 84
_ mg kg
N Q-N B DW 1.42d20.92B0. 95a2375%0. 002787 . 00®6%|0. 25
. mg kg ]
N H"-N A DW 3.519q11.30B0. 47T222%|0. 0(07689%| 0. 0[{QL70%0. Q2
0. 669
. mg kg
N H"-N B DW 2.7194.23H83.61a56% 0.0(233% | 0. 0[415 %[ 0. 56
Litterbag constituents
Basal Og Cmi_c
. A . i 3026|3623 (4288 (20% 0. 5492% (0. 21588% (0. 9% p
respir|lati ogtFW
Basal Og Cmi
. B . i 1966 1587 1990 |-19% (0. 7|71 % 1. 0@5%|0. 3%p
respirlatiogiFW
Protei|mA&B| DW% 12.8|11.7 (10. 3 |-8% 0.2(2219% | 0. 021 2% 0. 1 0. 59
NDF
) A& Bl % 58.2|56.0(51.8(-4% 0.5611% | 0. 1|10G8% | 0. 28 . 63
di gestlibifl ity
ADL A & B| DW% 8.8 8.7 7.9 -1 % 0.9/10c11% | 0. 21910% 0. 38 . 81
Lipids A&B| DW% 3.1 2.9 2.8 -6 % 0. 3|7710% | 0. 1)54% | 0. 58 . 7§
Tot al
) A& Bl % 80.8|77.9(75.2(-4% 0. 4-7 % 0. 013 % 0. 1p0. 71
di gestlibiflity
Free
A & Bl DW% 49.8|148.0(48.4|-4% 0. 0|3-3% 0. 1|0 % 0. 9. 78
sugar s
di gest|i bl [ |
NDE A& Bl DW% 31.1|30.0/|30.4]|-3% 0. 2|62 % 0. 448 % 0. D. 71
Ash A & Bl DW% 16.3[(15.4|16.2|-6% 0. 4|90 % 0. 98 % 0. 59. 78
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Cel lu AD&ADW% 23.0122.7(23.5|-2% 0. 8|42 % 0. §3% 0. 680. 97

Gr os s

A&B MJ/ kg 16.0|16.1(16.4([1% 0. 4|03 % 0. 02 % 0. 170. 71
energy
Fiber

A & Bl DW% 16. 0|16.6 |16.6 4% 0. 8|24 % 0. 8§82 % 0. 990. 74
Weende
He mi

A & Bl DW% 12.3(|12.7|13.2|3% 0. 8|17 % 0. 52 % 0. 7B30. 71
cell ul osce
NDF A & Bl DW% 42.0[(46.0([(45. 3|10% 0. 0|68 % 0. /31 % | 0. 7¢40. 84(Q
ADF A & Bl DW% 29.6(33.6(34.7|14% 0. 113 7% | 0. B3 % 0. 670. 61
n o-n
di ges|iA&dB ®dW% 19.2122.11|124.8|15% 0. 1129% (0. A 2%| 0. 1pb0. 71
NDF
Crop
Matur |A&B Rati g0.69|1.10|1.33|60% 0.0194% (0. g2 1%| 0. 2P0. 84
Il ndex
Predicted C1M2 Micosat type 0. 74

'The A period refers to 56 d from sowing and 20 d fﬁrom |
sowing and 56 d from placing the |litter bags; Ar&pB:jrm’cxtin
perfor med. 3

Tabl e 3. Fingerprinting of the 3Nl et meanctthde efi lwRasbr i aondas| ybsye s

Threshold 17% CA CB O-A O-B O MA O MB
Litt &\rl lReéBg 87% |40% |62% 71% |40% |75%
P (No. 20) 0.00pa. OOpPp®. 0OO0O|O. OOPQA. OOP@. 00K 2

Support vecVédr machinel50% [50% [100% |75% |[100%|50%

P (No. 4) 0. 07B®M. 07B®. 000(0. OOP®. OOpPA. 0789

P (1 vs. 2) 0. 09pRM®. 717®0M. 144(30. 87B®. 03RM. 3256

Support vecVd8 mhichi eelba
oL 25% |75% |[100% |50% |75% [50%
composition)

P (No. 4) 0.67pa. O0ORM®M. 000|10. O7BM. 0O0ORMmM. 0789
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Table 4. Analyses of the |l eaves predicted by means of
SCiNO RS si glniak e rtetse2 Sheamtdisn e |

Leaf Const|Unueéend s o) oM O\ C%P OM\ C%| P OM\ O %P
Free sugar|®W% (44 . 5142 . 9(58IB. 0/12% 0. 3. 4% |0. 00 % 0. 8|8
As h DW% (6. 95b7. 37/&. 7416 % 0. 23. 0% | 0. 2229 % 0. 0|0
Crop matur|Rayijonh.deXa2. 20(2. 2 4b4d % 0. 2. 1% |0. 02% 0. 07
no-di gesti hD&%NDZF9. 8830 . 228 . 6/61 0. 1250. 6% |0. 1452 % 0. 0|0
Protein DW% |8.16|8.048.12-2% 0. 60. 5% |0. 68 % 0. 4|3
Lipids DW% (1. 28b1l. 30/d. 238|2% 0. 10. 3% |0. 712 % 0. 0]1
Tot al di ge/dt i bj10.tlyp69. 99F 0. 0|0V % 0. ®. 0% 0. 8§06 % 0. 2|2
Cellulose |DW% |24. 9BA3. 8/ &K1 . 934a% 0. D. 0% 0. 99 % 0. 0|0
Gross ener|ly kjgl7.36b7. 38&. 3D 0. D. 1% |0. 0D% 0. 8|7
NDF DM% |47.2V4&A6. 2|4y . 3|42% [(0. 7|®. 2% |0. 718 % 0. 0|0
predicted |pH 5.08b5. 07/b. 11/® % 0. ®. 4% |0. 08 % 0. 0]1
Dry Matter DW% [29. 452%D. 0|21 . 6/Bla% |0. 5D. 5% |0. 52 % 0. 0|2
di gesti bl ¢ DWBOF|24. 5824. 524. 73% 0.40.6% |0. 40% 0. 3|7
Fiber Ween®d&W% [(27. 2427 . 3|27 . 4D % 0. D. 7% 0. 10 % 0. 4|3
pH measur ¢g¢H 6. 25pb6. 156. 34a2% 0.0Q.4% [0. 0% 0. 00
ADF DW% |45. 6547 . 8|3& . 4GB0 0.01L.8% |0.013% 0. 0|0
NDF digest|{bil j43. 31b4. 2/6a. 1|28 0. 1. 9% 0. 03 % 0. 7|4
ADL DW% |[8. 13b8. 28|IB. 412 % 0.03.4% |0. 0@ % 0. 2|9
S2band?9 Ref .|0. 74b0. 72®. 77|a3. 1%0. @. 8% 0. 0@ % 0. 0|0
S%band8a Ref .|0. 77b0. 74®. 81a3. 2 %0 . G. 1% 0. 00 % 0. 0|0
S2band7 Ref .|0. 75b0. 73/®@. 79a3. 4%0.06. 8% |0.000% |0. 0|0
S2banbé6 Ref .|0. 67b0. 66(l®. 72al. 0%0. g. 0% 0. 0@ % 0. 0|0
Hemicel l ull®wWé |[5. 25b3. 94/&. 88{a25 %|0. 2. 0% 0. 0@39% 0. 0|0
'Like the2 SE@S i Sietlel b b 765708 Gnnn) ; -7 9c37 n(nV) 7.3 -8B anmMB5®&S (I35
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Tabl e 5. Fingerprinting of the thrNleRSTranad
mul tivariate suppolrassviefcitcoart i mmanc hoifnel9 predicted
spectroscopic ones.
33% threshol d C O oM
Fol-NlaRS 72 % 85 % 78 %
P (No. 20) 0.00020.000L10. 0001
Mul tivariate support veeoseéor mh@ 0% ne8 8 %
P (No. 20) 0.0000L10.000L0. 0001
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Figure 8. Scatterplot of the (YY) predicted \
(Og CHEW) ,g values fr-NmRShe Litterbag

and 20 d from placing of t e gleistttidri |hags; apdritbeyBi nef e

to 92 d from sowing and 5Bhed G r bme gtlmecntngexdeltlhed i n
|l itterbags. l'i pidslj gesnhi bl e NDF, ADF) .
Fol-NlaRS fiber components in the OM t
+1. 8% (ADF) and +3. 4% (ADL) ,
The reflectance of the Il eaves (Figu 6) as
, ) ndex contextually ppeared r
hi gher than in the spectra of the degraded hay from the

litterbags, and the 950 nm reglLbKesﬁ(;1\ﬁe2dSEt®r1Sé ngealtng Iclaift e
saddhape due to water absdérE®% e Mt 7 XH K73, 8I8a nmy 5
noted that the lowest valuf8?® G23R Ndhserved for the O
group (0.721) and this was QGoompaorwesdonby ot-Nk REe gMéobuhipo darn av/ 1
then by t he OM. This shdpdowasocpgnAnamgdewhen the
three treatments were di-lsitkernguipshgeg, iidntPiHQQr;BPi”ﬁtiSﬁg of
NI RS bands, as shown i n FoguUEEened fFh&s & n¥%aN RE! & t he
appear at the bottom of Tal&lveerég@,s {:gﬁ]péﬂpéa d PO hidnd r

variables paired with the hemicellul ose, ADF and NDF
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Tabl e 6. Partial |l east squares regression of
|l itterbags and |l eaves on the yielid.
Peri pSloi I , Littegﬁggf IndeggeDf*ndex
Soi l

A N @-N 0. 34 100%

A N H"-N 0.27 80 %

A SI R 0.17 50 %
Litterbags

A Respiration0. 03 9 %

A % Litterbag-0.22 |-65%

B N @Q-N 0.13 38%

B N H"-N 0.03 9 %

B SI R 0. 14 42 %

B Respiration-0. 06 [-17%

B % LitterbagO. 02 5%

Leaves

B % Foliar NI RS 0.88100%
B b6 0.3945%

B c¥ 0.1315%

B c 8'a 0.1213%

B dd 0.1112%
R? 0.88 0. 985

Table 7. Mul tiple regression N0 ®RS|I amfNItlRed i mirel d fro

Coeffic|®mDs|Par t?ilallotrdl] R

Constant -116. 06

% LittNlrlbSag Fingerprindgbng3(C{1.M8|®@M)45 |0. 45

% Fo-Ni &S Fingerprint|iln9g6 .(6C3, |M, 7@MD. 50 0.95

Tabl e 8. Prediction of the Control (C) or bi
the |Ilitterbags from 14 previous model s

C (C&QM (ONEL /M

Fingerprinti|n6gB%o 34 % +97%

P 0.00240.0430.004
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Figure 9. Bilinear regression of t he
on the %Fingerprinting of t he litterb
and |l eaves.
classification, which involofediiawfppodlil 6fzed3 (Meaf war iuah
(Tabl e 5). showed t hat t he C status was
Bot tuwopm Approach: Predictab®By WRIligethe M statps was
this Experi ment with only 34% of fingerprinti
, he previous knowledge of the
The most i mpa@rtoamtd ealrad vable for . .
) ] _were not recognized as being
yield (Table 6) resuNl twaritadol be t he N O .
) ] presence of an original type
measured in the soil, mor e %o in the first period rTgln_de
) whil e the control was compl i a
100 %) than in the second ?9%e§38%)’ although the
N-NH"variable showed a similarTr i mportance, althought
i

limited to the first perio® B8U%F I OMicrobial C showed a
|l imited incidence (50% and 42%Fromhehéi pgespntnteixpger oine

the litterbags only appear eodbsiempvoer taamti noar d dhee fofr st omert o
(-6 5 %) and showed an invernde used adfi omrsdhdmi:csl amendment
fingewvphiiggh yi elide .&weMdss af arsaisl t Beckness due to sever al
fol-NlaRS i s concerned, a closbktiwvetliadrn.onsMoirppovan, bet he a
observed, %raonsde tthoe OR 95 . amendment was |ittle (+5%) en

'Like the2SE®Si nsealt el | itR&e pPainOf:6r gl izer complex. 1t
(74060 nm);:-708 (Mj3 -€8BR r(rB)S%O'abrC" yi e)wda s( 6v0e.r5y tl ohwa f or t
(9255 nm) . is usually characterized by p

_ to 955t ha
When only tiNé RBit taexhb &I i ar

met hods were combined in a M§I SHPMET i Zeeyd eighsitohye model
model, similar results couldd 9W Sfj‘éeBb?‘AF‘hEaP 't%equ_sbootf
rrsquare (0.95) 2vaniuehs pOa.rma%i‘gorﬂfthMg‘_the sec.:ond p?r'Od
LitteNnltRaéSg and 0.50 -NIrR$n (haebf&bit%xrd higher yield; it sho
Figure 9). parameters had a high CV of a
- y h - p dictab astthe Ietahst ﬁar,i‘abll‘,ejpargme
odown Approach: predictabyiityy Al L8 Faeler il {§ e
(M) or Control (C) Status From Prev/ous /Vﬁo.de/s .

egi stere t he ighest value |

The -down application §f|m1u4atperdevb)i)uérganic amendme
LitteNmiRa&Sg model s for the assignment of the status
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thus an increase in microbitaHe bdrognarsisc coamé iid hentexgpelca ged
However, the response coulrdtbattelye stssultbutof aa cobme |l esxa
polydromic function, resul k-dtnrgatfergimt $§ het omufieed udeheofwa
autochthonous microorgani snmsccanrdr eads & or estphoens i bbethel iz
glucose added to t he sohbweiver ,t laent atgeosnti.z edSotiHe r api
mi croorganisms have a great( ®@otleetalal edan|l mdaptiasl gleary
their growth traits, accor dihreg staddt bei enErgyr so2rce and

its availAalbthough, aceor*&i mg Fantadynes i nding of hay it
wide range of mi crobi al Y RS ceT S el &Sheenityr 1iMmtS%insi c©Nd &s
few of them can adapt to 95?u@§m®@@@tnéé’ﬂllyOtregrf’lf”dlcd hi
resour ce, while the othersggrqmajn pdeorri"bad”zeir-oe.- 22i§aparoan
viable 4Jfwti t wmroanbl e state. Agbgpatforreysh scbrpgaafrl’ailt%aﬂ i nthoe tsh
matter (FOM) is supplied toressopiilrsa*ticbrn Voiftaﬂwai”zeéNbBrQn{QOE
start to develop into thepisQislhhhereMam¥y HBhMANLospher
microorganisms are triggeredyddMtPq@Ltidd YenhéNdohPisplLER
to dramatic changes i n the8-|-1s9t%uctw|qie|eof t £t mﬂﬁff’@&&ﬂee

community. It i s |mportantmggr(;@rcgaér{ugtal;@gtwaast g1first ti
FOM specialized microorgani sms which are commonly
C L . The results of the ‘prese)
classi fi-setdratasgirst s, adapt to rapid gr owt h
. . with previous results-NloR$aane
interval s, become dominant . After substrate exhaust.i ,
. . from lelﬂ;Sar in bhofertlllze
rstrategists die or become _dor mant ecause they are
. . The anomagl_ y-whHi chhei rﬂcHreased b
unable to use soil organi c matter SOM) . At t hat p t
. . 14&3)/0-|nste d of reduc83ig y
ot her mi croorganisgmategbst ke C|81|5Irlke b q ) ¢ h
su observe i n 0 er
to attack SOM. They grow SP%‘WFL r}é%r?]d on%a/ domi nate 1 n
A : -nfay be ue, to an excess
the | ast stages of FOM decompositi’on. I'n the present
. t he sampllng 8nd pH measurem
experiment we have observed a gener al eduction of the
. . . ave affected %gze general st
mi cro-ber ategi st from p0|nttzer|o (StIth ) od b ¢ h
. i c.a raverse e
poi n86 Ad (51084 ;from O0) a®ae ldoopfp|0|r][t pg ¢ t h | y
. ) re ectance o e aves mea
(14212% from B), this mainly because these mlcro%es
. Vel’Séé)n of the. SCi O de%lc? (
easily attack t he gl ucose a ed t o soi l mi crobi a
. . . coll ections dand .spsctra. pr o
bi omass determination. However, a ptoly_ romi c unctf|c?nt
. nagemen i.s.. mor usefu
must describe |l evel and evoalt tg'|on ho_f) SI’?M an((ja m|g:|robes
. . er , i C a similar r
at di fferent ti mes. Wh at dlf? tlgfe %’ang %)?\/I tdredatment%s_frh
. ctors exceeded - pro i
do that was different from tﬁe.éontrol” The C anpd Ol\f
domaJ]n, for exampl e, when an
treatments | ost —sntorraetergalpSItdI[yoda_flea_trlon . ) - )
. . modi i ntoogeni c raits i
vsO, which only collapsed in theyfnlgnaq pegrlod The SIR
. . of, the cell wall s and to vary
technique is not enough to _dI_StIﬂgUIﬁﬁhe et ween the C
simil ar GO pzlei'hdraetat|onﬁh|
and OM treatment; consequently, it 1's necessary to take
. . . Sent-2nk6b ba}nd which on aver a
into consideration t he evolution o] the |'itterbag
. . . t he yle#d variations, i's. T Nnte
composition which more cIoseIY refl ects the popul ation
. could be 8ropose(ii< for remote
of the sglrawelgi sts that were able t attac t he
cellular walls of the hay inThett8@pPphgs.mepyBheafuljy rje
possible to observe, in Fi§g4dréent ExPerimMent s A Smalthuadti t

index of the degrading haySPREFEQSEAPYo WhigeBawstRrbPthsh
as the digestible fraction Co%r rtepled tNPH St eOdfu cSe€gv. € r al p sC ofmypr 0
the hypothesis of a polydriofm@ cShaumtcti®ai an ofontchhe nBUR
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ectroscopy | ed to concredwmknonmnerseositl imncpootghhesmd,R |
vi‘tes®* but especially in S€Ea® systemsbadworandhel eaves
ediction of the horf{i awhntadryasles prodduche gqoaltbsty soil
ize single’%mdnehe qappliitgatriren abi oNl Ret ween the short
moscopy t@andanitmal sapplicaeli bn walfl NloRnpounds and of o]
moscopy t20 ahi maNlIFRY i avetiidd erbags is further confirn
erefore remains an underdéstismatpaperowmlf *tthheHbOIWevempagh
enotyping of plants, especainaldpenwhreetw t heemandiads opeht pi
t ween plants and AM are dtiwdieed, | caetrext uabhil ¢gi waa thl ant
wering of'*t H&. f%l1%°ar pH interpretation of the -upsuwilrts
nclusion and Perspectivest‘}qbown mod e, al RIS tmed dlag wi |
from experiments -bastis bopeit
According toez‘vaér’!t\heeengreatest P yabomp
) n h t, SIL R alone cannot fu
oblem of inoculating 50|I for benefici al purpose? i s
| bsti ¢ t h o_rlchestratted byh_ah comp eIXI
ner a obstinac o] e s ai. ecao em, Wwhic nor ma
) buff y , ) OB|of,ertS|¥.s|zer:. traces.orp thye
s as a u er agains an i pcomi mi cr oor gani sms,.
_g cgn Be —r?aopu oohsrtchaeo_/gog/ ctahn)e/le
om the perspective of t he attackefrs pr?\uded b
) . sSpectra . o t he ,|tterbag¥s a
rong ecol ogical select|V|tt\)/, t.his r..ec,almtragce of t
substangespriinmi she fo er s dec
stem can be overcome, and,  the selected organi.sm can
) digestible, such “Yas i n rumen,
come established and active. The gsreaftest chance for
i i o variation 0 degrading ha(}/.
e success of mi crobi al introductions . for "unsel ect e o]
i only anaerobic mi crobes, but
orly selected inocul ants mlght be. when thde nor mal
¢ ) ¢ ¢ h ¢ _aerot i C prlmllng adn_ tfacbtc()jrs f
meostasis o e system S emporar s e S
) ! |t o yd el Ia_re(ts_th %orln?,)-Isitflcenerumrcfrmrbiglc
is can resu i A nvmadeal vieastsiyore . o ant i . .
. . 6'E)Ra_plﬂ . Spectroscopic aMlaR S s e s,
our opinion, when conS|der|ng01 t he mi ni mal
particul r, ar e t herefore r e
seleffect results that have sometlme§ been %bt:runed
_ . assessment 0 mi crobi a sol |
real fields, that i s, far fronP grtl,flmfal (and of
) ) the use o 1 oferti Il zers or |
eptic) sterile | aboratory conditions, and with very h
eeconomic) doses, we can "yKokWletsdimend Sco| | ater al
lFpgur poses pl ayer t hat restofkeanksomeo sRorbaetretgo c Dal po z:
nctionality that is blocked. I n, titassel | Guwéfomustl tarl g\
spiration fr oemt *taec a/lant INAH@Ir & ot di Ravenna, Cotig
del first to solveC/obBer Gdadwhpyvarcekto &#tng CESr . | ., Quar !
f fdiicair/rehea i n humans. I n vtahleu acbdrer estipexmpter itmenitdeati on
e compl ex  necartuudree oifao htehree metx pted i ment .
e commerci al mi crobi al CROM SeOr Felpicley Mi cosat F may
ve catalyzed a symbiotic proflle as testified ba/ t h
Sw \i! Pal m CA. (2002)
eld results and by the phenotyp t fects on thAe tomadt_o
co stem c nce L ar i
ant s, and foreseen for t he e é/ |ve ge?rgéatlor? ofa t N
Acc mtpl shmenis and_ changin
tterbags. The debat e vosn mu ude quantity),,
. . ﬁhe 21st FQeorcteuverdyi.n g s ma‘r/ta’ﬁe
ndf ul (quality and variabi |ty) remains aopen. But t he
con ess .of, ﬁBaw%IGwlq,enTc'h’_afl
ght answers to a good questlo |n the nodormal soil s
. u
far as rapid methods are concerpﬁ)e there is only one
swer: when the aim of ar?-@&‘ﬁ@?l?ﬁenlcoh's”etto G hiBF i 1),
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