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Abstract: Soil is the place where plants colonize and an important interface between plant and microorganism interaction.
Archaea is an important component of soil microorganism and plays an important role in the biogeochemical cycle of carbon,
nitrogen, sulfur and iron, and in the growth, the development and adaptation to the environment of plants. It is rarely
reported the influence of plant colonization on the archaeal community in soil. The relict plants have special advantages in
the study of interaction among plant, microbe and environment. In this paper, the archaea in rhizosphere soil in relict plant
Tetraena mongolica and barren soil obtained from three different communities of desert plants including the community of

Tetraena mongolica, Reaumuria songarica, Salsola passerine and Stipa capillata, the community of Tetraena mongolica and
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Stipa capillata and the community of Tetraena mongolica where Tetraena mongolica is the dominant species or constructive
species were studied to explore the effect of relict plant Tetraena mongolica colonization on the number, the diversity, the
composition and the function of archaeal community using the high-throughput sequencing method. The results showed that
the diversity and the number of species in archaeal community of rhizosphere soil increased with relict plant Tetraena
mongolica colonization. Meanwhile, the composition of archaeal community in soil were changed with relict plant Tetraena
mongolica colonization. The relative abundance of ammonia oxidizing archaea of genera unclassified_f_Nitrososphaeraceae of
phylum Thaumarchaeota and ammonia oxidizing archaea of Candidaius Nitrososphaera of phylum Thaumarchaeota in
rhizosphere soil decreased, while the relative abundance of ammonia oxidizing archaea of genera Candidatus Nitrocosmicu of
phylum Thaumarchaeota and norank_o_Marine_Group_II of phylum Euryarchaeota in rhizosphere soil increased. There was
no obvious change on the relative abundance of unclassified_c__Thermoplasmata of phylum Euryarchaeota. However, the
succession of plant communities had no significant effect on the archaea communities in the rhizosphere soil of relict plant
Tetraena mongolica and barren soil. Ammonia oxidizing archaea of family Nitrososphaeraceae is the core microbiome of
archaeal communities in soil obtained from three different communities of desert plants. Furthermore, the relict plant
Tetraena mongolica colonization greatly changed the function of archaeal community in soil. The high abundant function of
archaeal community in soil was weakened and the low abundant function of was enhanced. There was significant effect on
aerobic respiration, the pathway of nucleotide biosynthesis and the pathway of amino acid biosynthesis. The relict plant
Tetraena mongolica colonization has changed characteristics of archaeal community in desert soil including the number of

species, the diversity and the species composition, the function, etc.

Key Words: Tetraena mongolica; archaeal community; desert soil; rhizosphere
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Fig.2 The relative abundance of archaea at phylum level inrhizosphere soil and barren soil in different communities of desert plants
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Fig.3 The relative abundance of archaea at family level inrhizosphere soil and barren soil in different communities of desert plants
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Table 2 The relative abundance of archaea at genus level inrhizosphere soil and barren soil in different communities of desert plants

. P P , e
v Nltfowjpl::r;iﬁme Nitrososphaera J& Nitrocosmicus J& Nltmbos/phfier‘:wde # #E/EI;,: ?ﬂl IR
i BARIE i i s KA ARSI .
. SRR AR 1 r . J& unclassified_c_
Samples norank_{_ L L unclassified { norank_o__Marine_
Nitn i /9% Candidatus Candidatus Nitn i 9% G 1o Thermoplasmata/ %
itrososphaeraceae/ % . rososphaera/% Nitrocosmicus/ % itrososphaeraceae/ % sroup_L1/ %
W& AL - 25
FEVEMR X 44 Tm _Rs_ 34.48 25.99 18.98 9.13 9.02 2.35
Sp_S_Rz_soil
PO AR-HFRFERIX 1
. R 3 .3 . . .
HE Tm_S_Re_soil 30.15 21.30 26.37 11.54 7.50 3.06
PAY &= X o
mnﬁ.ﬁﬁﬂ%l:j:g% Im 22.94 26.13 31.71 7.61 7.94 3.41
_Rz_soil
W& A-L-B B4
FEEOEAR D 1 m_ 32.90 45.85 1.97 16.22 0.97 2.6
Rs_Sp_S_B_soil
PO EAR-HFREE AR M
e 38. R X . . .
- f 4 TS, B_ soil 8.01 29.92 4.42 20.96 3.50 3.10
VY A B A+ A
HE T B_soil 40.00 35.74 4.32 15.70 1.83 2.36

Lefse 470 22 5 1 51 3Ar 75 DU -5 AR -LLRD-ES BR-41 58 A VU5 AR X L 30 BRI E 7 v i ety T 28 1 1L o
A3 ZEH )& (norank_o__Marine_Group_IT) AHX - EEHGE | WG AR-LLA-BER-51 55 RV OGRS 1 1A 3t T
&P E Nitrososphaera J& & E M 1 ( Candidatus Nitrososphaera) ¥AXT F BER &, UE AR -EH FBEK DU-A AR X
T HEN TR Th IR R 00 JE | PO A R-ETSERETE OC AR M AR 3 TR D Nitrososphaeraceae B
5325 )& (unclassified_f__ Nitrososphaeraceae ) AT 3= B 4 &5, U5 AR BE V% DU A5 AR X+ 5800 IR 8 &
Nitrocosmicus J& 2 8L 7 ( Candidatus Nitrocosmicus ) FXT = BE# & , VO A AR BETE LAt & £ 3 (Tm_B_
soil ) AT HEV% T Nitrososphaeraceae B A5 J& (norank _f__ Nitrososphaeraceae ) # X} =F FE# = ( K] 5A) , F
P81 AT AN [RIAE 40 o v 2 80 v DO 5 ARAR X - 438 B B 7%, R BT A2 Nitrocosmicus J& 2 8 AL 1 1 ( Candidatus
Nitrocosmicus) A Xf = BE 8¢ i, M0~ X5 B A3 AN [ A8 9 BE 7% 28 24 vhoolg A st b 4 4 358 3 o B 7%, R B
Nitrososphaeraceae £} 47321 J& (unclassified_f__Nitrososphaeraceae ) AEXT R R (K SB)

T8 3 AN )i AT P AV 2R 28 v D05 AR IXC 98 KO AR b A Ak IR b 3R s 3 70 ST T8 OTUs, BT A
TP REVE R I OTU ¥ H 345 5 T 105 AR X R AR M 14K T34 ARG 19 OTU ; BRIU & AK-412%
RET& (Tm_S) &b, HAR W MR Y Vg AL b DU & KRR IX 3 OTU EECHIRR A OTU I Fe Ak T el —HE M v 26
AP e L R 13 OTU BB OTU B2 (18 6A—I8] 6C) 5 7EA R M HE R SR o (9 DU 5 AR AR IX 1
e Z [AVFIAS [R) B 9 26280 vh (R A i, 1 A 3 2 [ OTU #FAR /D 347 OTU & by, B [RIAE ) HF 7%
SRE RO A PR+ HERAAT OTU 22 [ 22 57 255 T [ AL R v S rp DU B AR IX 18 4547 OTU 2 18] (]
6D, 6E) . PRI, PU-G A E Fa A 38ty TR ) R gl H 3 2 R 98 28 B [m) 0 0 G AR IX - 98 oty BT A 9% 52
M /N TS AR A R T RIS S0, 5 Sobs FEBUMHTAS R —EL,

http ; //www.ecologica.cn



3556 JAE = 41 4

95% EAF X [H]
Candidatus Nitrososphaera)# - A | —e— ** 0.002554
Ni h; 3 *
poriscteitaiill ] —e— 0.6201
. sosphaer: -
iRkl o * 0 0.04239 m DI AR-LIRD- BBk B AL X 13
Candidatus_Nitrocosmicus| —e— * 0.01015 Tm_Rs Sp_S Rz soil
P AR % &
pidyq byt g o #450.000004668  am P Ak-LHD- k- B RER A Lk 1
W vl 9 0.788 Tm_Rs_Sp_S_B_soil
W rchaei *
e A 0 0.2073

ST T =m

Ni haeria %
ll;zsrzziiiei?\?ﬁiﬁphggi I N N T N N N — ) (SN T N N N N N N N —— 0‘ 1 4 1 1
10 20 30 40 -30-20-10 0 10 20 30
95% B X1
. h ¥ 3
Nt e — B —o—i 0.06852
Candidatus Nitrososphaera - —e— 0.05852
Ni h S * e ELAE
I Rl | Re e 00006131 - ?mn ;K R%Zfiﬁﬁ%ﬁliiiﬁ
Candidatus Nitrocosmicus|& F —e— ¥k 0.0001391 R - -
s o} 0.071 = WA RO LR
norankﬁongnneﬁ/Gl;aupﬁII . Tm S B soil
unclassiﬁeg% gﬁi‘%ﬁnﬂs({gl?sﬁa% I m 0.9665 T
B e | ’ 0.8307
0 10 20 30 -30 20 -10 0 10 20
95% A5 Xl
Nitrososphaeraceae B} A 43 2 1ty ‘ C | @ ¥k 0.0001121
norank_f Nitrososphaeraceae
Candidatus Nitrososphaera)# - l—.—l * 0.04806
Candidatus Nitrocosmicus)& F —e— | **k 0.001273 ] Eﬁmﬁ%*ﬁ@jﬂ%
Nitrososphaeraceaef} A 43 2 1) J§ h | . P 0.0004864 Tl’nﬁRZiSOil
unclassified_f Nitrososphaeraceae ) 35 ]
Wil i apie A | * 003253 = A ARG LR L
norank_o__Marine_Group_II : Tm_B_sml
HITRALR S K ' 1 0.4437
lassified_c__Ther 1
Woescarchaci /) 1008 | o * 0.0462
norank_c__Woesearchaeia . .
0 10 20 30 40 -40 -20 0 20
Bk Ho b2
Proportions/%  Difference between proportions/%
= WEAR-LLED-SBR-H PRI 150 = PUEAR-LLED- BBk R A £ ik 138
Tm_Rs_Sp_S Rz soil Tm_Rs Sp_S B soil
= A AR-EISP IR X 3 = PUBAR-EFSFREFR LR Ak 13
Tm_S Rz soil Tm_S B soil
= DA ARTHEAR DX 13 = PUFARBER G k1o
Tm_Rz_soil Tm_B_soil

*0.01398

Candidatus Nitrososphaera

Nitrososphaeraceae B} A< 43 i i
norank_f _Nitrososphaeraceae

*0.01127

- Nitrososphaeraceae B} A 43 2 i Ji§
- norank7fiNilrososphae’:aceae 0.06979

Candidatus_Nitrocosmicus)§ 0.1142
NitrososphaeraceaeF} A 43 2 i) * 0.04783
unclassified_f Nitrososphaeraceae .
Candidatus_Nitrososphaera 0.3362

0.06522

Candidatus_Nitrocosmicus)§

Nitrososphaeraceaef} A4 2 1%

unclassified f Nitrososphaeraceae

HEE I RS} 1)

0208 A PRI 2

unclassified_c__Thermoplasmata

0.3681
0.3396 AR A AEIIR A ) K

norank_o__Marine_Group_II norank o Marine Group, 11 * 0.04063
SRR K0 l 0.854 Woesearchacialfi A %1 03316
LcLher norank_c__Woesearchaeia :
W haeia A4} KK i A
A | D 01207 Nicouspheris /) K181 E oie
0 5 10 15 20 25 30 0 10 20 30 40
TS b FEIE
Mean proportions/% Mean proportions/ %

B4 BAKFAREMEFZELIFIRK TEMLE N T EEDTHER

Fig.4 The different geneus of archaea inrhizosphere soil and barren soil obtained from different communities of plants
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Fig.5 The Lefse analysis of archaea inrhizosphere soil and barren soil in different communities of desert plants at genus level
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Fig.6 The Venn of archaea inrhizosphere soil and barren soil in different communities of desert plants at OTU level
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Fig.7 The co-occurrence patterns of archaea inrhizosphere soil and barren soil in different communities of plants at OTU level
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Fig.8 Predictions function of archaea inrhizosphere soil and barren soil in different communities of desert plants
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Fig.9 The Hcluster and PCoA of archaea inrhizosphere soil and barren soil in different communities of desert plants at OTU level based on

bray-curtis method
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