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I R R Ok )RR e PR R A R R AR
(SIP) fets & Et R 2586 RALik % L 0y ik
PIRETE Y . BARIETALER (DNA) BISIPH AR A L
AR E X TRMAEY B Z M FAER%T
T E ), (AR B T DN AR JE s SR AR XA
F LB PChRIC M DNAMI X LA A L,
B iz R R E B . I 2 & LA s 2%k
P ab B AZ ZR 2B RN, T DNA R SIPHE AR 2
T 58 MR PR B A W %0 e A Rl A i () R o i 2
PLFAMISIPEC AR T HA REE R . BAER R
SR kBT KRE T A AR
B O A S T AR B B R R A AR
o X R GT  E— A S A AR A B SR PR A
YR A R4 7 TR — S0 B B AR o

et PR R IR E FE N E EOR X, AT L
AEJLS JEUR WL AR L9058 (ZD ) FIBk #8806 (SD)
EoARMM XS, EEEERZAE, FAHETPLFA
HISIPHE AR, & B FEAS E R SR A I OE AR
FRRAEAEY) — 398 R 48 P 19 40 TiE SR Br i A= P X e
AR, HEE X T 2w R Y — e
YRR AE 2 2 AT 2R

1 MRSk

1.1 iR 18 53R 18 % it

Bk + 5T 2007429 A R4 A B B2 B B
Fefelr A= 255256 9 (114° 24'E, 35° 00'N )
T A P, IR - (T s RBUR
W, PEERG SRR (2001) ) o RER
JZ2 (0~20 em) MG, BEOEXT, 38 mmif,
# R U I AT AR AL M . A PR
8.50 g kg™, 4% 0.64 g kg, HHHA27.6 mg kg,
BRWE20.1 mg kg_l, WP 86.1 mg kg_l,
pH 8.23,

T AR R 25 em . EAR20 em B IERLAL,
RN T 15 kg, DIURE . BB A& (L #F
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TG, 1100 HGf, FH R 2 i & s e,
— B RAF T =20 °CUKAE T F 00 A W s
IR -

A L B R A A AR T R, A
ZE IR AR B R T R A T AN E o A
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Table 1 Biomasses, 8"C values, "C contents and ’C percentages of various organs of maize
Z501FShoots M Roots
wE AEmE kE CcaRt GO wPi kR oA CCORCLLD
Treatment . ass 8°C "Ccontent  "C percentage Biomass 51 3C content  °C percentage
(gpot™) (%0 ) (mgpot™) (%) (gpot™) (%o ) (mgpot™) (%)
ZD  114.3+4.6a 441+26a 228.0£20.9a  93.4+0.5a 108+0.2a 269+33a 11.3x1.0a 4.7+0.4b
SD 954+ 1.7b 143+ 13b 63.4+4.3b 90.4 + 0.4b 87£03h 124=11b  4.4+0.2b 6.2+0.2a

fE: ZDAFHCA H 9584 M, SDARICPR 88064 B . A —F A /NG 5 BE R R AR A Bl 22 5 W3 (p<0.05) o T

[fi] Note: ZD stands for labeled Zhengdan 958, and SD for labeled Shandan 8806. Different lowercase letters in each column indicate

significant differences at p < 0.05. The same below

R _2 b F a 5 a [ .
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—~ L - 40 |- —
" 1 = L T
2 8 - [ L _ 4 T
2 r 30 |- = r
@z o s b WE 3 b
o} = az
A= 2 P22l
_E N i b 'é =
) 10 = == 01k
0 0 0 0
ZD SD ZD SD ZD SD ZD SD
EX il Maize variety
BT K SRR PR R A HLBR & 5 . 8V CH . PO A O L
Fig. 1 Organic carbon contents, 8"C values, “C contents and "C percentages in the rhizosphere soils of two maize varieties ZD and SD
TR AR B EFL N, ZDEYS U CIEZZSDI 4 H 2 ] AN [] S OK i B B S5 S T PLFA-C

[l ZD AR PR - P A SDAN R 91%,
Ffrli] 22 52 0 3% . ZDAR PR £ 5 PCar e b Bt I
TSDALHE

FRiCE R PLFA RS CE AR, H5SD
AEFRAH L, ZDARIRE RS T16: 0. 18 : 0,
i15:0, al5:0, i16: 0, al7 : 0, 16 : lw7c.
16 : 1wS5c., 18 : 1w9c., 18 : 1w7cH18 : 2w6,
9ciSCME (EI2A) o A E K & Fh 2 5 m
TPLFA-CHA4YI, ZDAbFRAESD b PR & 2 45
T16: 0M18 : 2w6, 9c @ ort, TR FEEM T
18:0, il6:0, i17:0, al7:0, 18 : 1w9c,
18 : 1w7c. cyl9 : OFI10mel6 : OF 4L (&
2B ), FEBARE T K i A AR B A 9 B TR A5 4
AR o ASTR] B K S A 3 R T PLFA-"CH 4>
to, ZDAbPRAESDAR PR E 4L T 18 : 2w6, 9cH
Iy, T EEAK Tals 0, 18 ¢ 1w7cHleyl9 : 0
"ol (K2C) .

i, ZDACFIRYANTE . HE . AW . S K
PERE . 2 G R ML PLFA-C 5 &40 42 SD
AP E89% . 629% . 27% . 65% . 61%F1127%.,
Tk b A B E R TPLFA-"C& &, ZDALHY
P . FHIA . R . SRR . E 2K
PER A PLFA-"CH &40 5 SDALFL 6. 445 |
26.21% . 2.0f% . 3.44% . 5.2f5f18.64% . ZDAISDALL
FR A EPLFA-"CH 5 35 MPLFA-"CHE &M
65%F88% , EEPLFA-"C/r5535%HM11%, JiX
RN E0.3%M1.1%, Ho g b i 5§ 2% [
PEBPLFA-"C4r 5] (52.4%F15.9% , #2 [CHIPER
PLFA-"C%3 5 533%M155%.

ZDAC PR AN . FLBE . R . A G
PER . B2 RBHAMERE MEPLFA -PCHE 205 &
PLFA-CEHEMS5T% . 92% . 7.4% . 19% . 64%F
65%, SDACFRATANTE . BB . B . E2 G
PER . B2 RBAMERE MEPLFA -PCHE 2055
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* indicates significant differences between ZD and SD at p < 0.05

PLFA-CH 4+t (B) HIPLFA-"CH 2L (C)

Fig.2 PLFA §"C values (A ) and percentage of PLFA-C (B) and PLFA-"C (C) in rhizosphere soil of two maize varieties ZD and SD

F2 FERBMREE T IEME Y HPLFA-CFAPLFA-"CE E
Table 2 Content of PLFA-C and PLFA-"C in the rhizospheric soil microbes as affected by variety of maize (ng g™)
Qb3 PLFA-C
Treatment A" i AT NSRBI HSCHIMEES BPLFA®
ZD 8667 +277a 2865 + 220a 268 + 20a 921 +71a 3895 + 159a 11800 = 103a
SD 4589 +707b 393+ 107h 211+31a 558 + 85b 2426 + 389b 5193 + 838b
JOBL] PLFA-"C
Treatment " R MY RCSERMMEED FOSEDIMEET MPLFA®
ZD 4976 + 577a 2636 + 170a 20 + 3a 179 + 18a 2482 + 185a 7633 = 565a
SD 780 + 82b 101 + 26b 10 £ 3a 53 + 14b 478 + 13b 890 = 109b

£ Note: (DBacteria, @Fungi, @Actinomycetes, @Cram-pnsitive, @Gram—negative, (®Total PLFA
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Table 3 Ratio of G* to G, ratio of fungi to bacteria and ratio of cyclopropane PLFA to their precursor in two maize varieties ZD and SD

PLFA-C PLFA-"C
At S @) . Lo (3 hb 3 e b e ®) - per e 3)
P [CHHMER  ETE/ANEY AN R R R 22 IR P T B/ SRR RR AR
Treatment . Treatment e
4% FE B 4% FE
7D 0.236 £ 0.0la 0.333 £0.03a 0.227 +0.01b 7D 0.072 £0.01a 0.545 +0.07a 0.024 £ 0.01b
SD 0.234 £0.03a 0.082+0.01b 0.371 £ 0.04a SD 0.111 £0.03a 0.125 £ 0.02b 0.090 + 0.02a

FNote: @Gram—positive/(?ram—negative (G'1G7) , @Fllngi/Bacteria (F/B) , @Cyclopropane/ precursor ((‘,yc/pre)

PLFA-CHEA17% . 26% . 4.7% . 9.5% . 20%F0
17%.

23R HI T8 & PLFA-CIR JEPLFA-"CIG*/
GEFEZDMSDAL BRI TE B E 257 (p>0.05) .
ESDACFEA L, ZDAbFE 4R & T PLFA-CHI
PLFA-"CHIELEE /40 (F/B) {8, 155 MK T3
PIRg IR /HTiA (cyc/pre ) fHo

3 i %
3.0 ERGIIESEUBEEKR-HIERGE RS

Bic B 22 M

T UCRE R R B A5, RER
8 FRICH SIS, PC-COLbRICE AR BN BFSE
YCE IR E . B SR BT B, ARG
REAmLZMWE 7 . hTF&EARL K% EF
ARSI B, AT AR B R 2R
AR PR 458, AR5 & MZD A PREZSD AL B i 2%
P T RAR S CCE AL PC . Rossi
4z 1Oy 2 B COLBRIT T AN ] Rl B K 0 4% 3 43
SUCHAF . Wk U I PCOMRICH A & B
FKAREAET B, KRS SR & m T84 Rk
CCTEAR MDA . [FE, KA TR
B C T B ELAE EORZEM R4y (495 RO A Rk
PCEEI90% ~ 93% ), Ay fE AR PR 4 AY ] R AR
(2% ~3.5%) o X 52 7 s R
Jfbl . ZD Kb BRAESD kb B 5 B T 28 38 4
PCAED ], BEAR T AR AR PR 4584 59 P C AT B L
B, LALZE SRR AT, KR e
5 AR ) [ 2 CO M R G A = Re f .
TARSZIG T K AN B R BRRSRA R, AR SEEG
45 LT BB A [ T K Sl R P 7E A RS Al £ i
FORALTE . P T YRR R R A

o VT AN, ZDAb B RN T bR R C
i, RUZDAHAE T L2064 Rk LUAR BRUT AR
Ve Xk A L858 R AEMRPRITRY B F 2
XA, R REE SRR UTERY) & 2R B A
XA, ZDANER RN TR A i, AT
AFTEZHCE AL Cil i iR R kA 14
3.2 EARSMHMREMENFEZFBXER LR

B9 %2 M

R 2 - S A W I 0 BRI X B, fE A R
ACZE MR R TR A0 18 28 18R - A 5 R 005 Bl 3 5 R AR
Bt A B R TR R L L AR R B
RPLFA-CHY A 43 L 7EZD AISD Ab 38 i) B 2 A JA]
T WA [R] 35K 5 A (0 4R B Bl A= 40 BF v 445 4 S T o
Bouffaud 2§ "2 1 % B[] £ K 5 Fh G2 5 0m TR
PRgn g BEvE 2540, B B2 h B AR 1w AV e EC B
JEARAL T 5 A . Berg*ﬂSmalla‘zz‘U\ﬁ*ﬁgﬁm
PR AR RIS RRAE LA AR PR 3R 58 4 1R 45
FE W 35 5 e MR B A A W T A A . AR BIF 5 B R
HLO5SFIBK L8806 T K it Bt 1Y) AR R I A5 FIAR 3 43
WA R PTRE AN R, DN 3 BUR B G 2E 0 e 7 45
FLEASTR) R ) 2 AR AR Ak, [RIA, ZD A 381 40 B
(AL 5 % T BH P B R 2 QR ) A A
PLFA-CH& & B % & TSDALEE, EKIHZDALHA F)
THREMED YR, FEHEY AR ARG 3222
2 A HENT RS MR IR AR A BRI, B0 -
R VR RE A% 35 0 I B E W A i L ZD
Aab B R 1) B A A W T BB R 2 G A TRk B
PEAMPR - 5 BbAh, A YIRS 572 31 1 R
Bela st CingRai= ), NG TR S H AT AR AE
WiRR A LA Ceyelpre) 22Tt ), ZDARFRcyel
prefd B F L FSDAL Y, FBHZDALHL ] fE 12 4R R
T B L AR 2R 5 W 5 o 2 0l T AR B RIS 4%
PF, T R TR A e E i A AR, Xt
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A RE R PR & 25 A AR AN ) 6K b o ) 7= A= AR 4k
() o — A EHEJREA

) 38 3 AR R R O G 7 W R AR PR AR
Y BE R OR IR AR IR . A = LIAR BR DT
(I8 kA 3, AR B2k W BT R R ok i AR
Py A W R ) — B4y o B AR IR Wi R A AT R A PO,
Frid (PLFA-"C) $ARB S8 2 R Y
R B B3 A 0 % AR B AR W g AR s A 7 L AR HIF
FERIMCIHAEY 5100 A T & MUE M BEVE B, PLFA
116 :0. 16 : 1w5c. 18 : 1w9c. 18 : 1w7cHl
18 : 2w6, 9c IS CEFIPLFA-"CH 4> tLZEZDHI
SDAb 3 rfr ¥y gy, 3% Bk S6 f A= ) mT R 45 5 Al
R A ARk, HA, 16 @ 1wSc, 18 : 1w9cHAl
18 : Iw7c)d T2 [RBAM:E, 18 : 2w6, 9cJd T H
W, B, AR oY Ah SR 3R B 2% G Y] R LT
JERFEOGA LR A EZ RS . BL4h, ZDRISD
b R A 2% P B PLFA - C A3 31 5 M PLFA-"C
f12.4%15.9%, LB PLFA-"C% %] 5 B PLFA-
PCHI0.3% M. 1%, Tk — 25 3 B 4 2% [ BH 2 v A
JICER B AN S R BT AR PR U A ) EZEEVE o Tian
s Uy o TR 22 P I TR AL TR 9 A K
B RR ) = BERETE o X 32 R O 22 [
PETEE M 5 TR A LY B A A 53 Y IE AR DG G
2 Y LU T KNS T WL 2 A AR PR I
TR R e E A AR PR 48 I R % bk 48 o 4 > FC B
BTG PE, IR 2k T 6 B AR bR TR 4 14 43 fidt A
F o BRI, B X AR B T A B4 ) ) A A e 22
W, A 2 B TR 2 R AR BRITCRR A 1) 32 SR
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Abstract [Objectivel Photosynthesis of terrestrial vegetation is the major force driving carbon
cycling between the soil and the atmosphere. Photosynthetic carbon is a primary source of carbon in the
soil and affects significantly biomass and composition of the microbial community in the rhizosphere in
the form of rhizodeposit. Therefore, if plants different in variety may have different effect on distribution
of photosynthetic carbon, rhizospheric microbe may also vary in community composition and microbial
utilization of photosynthetic carbon as affected by plant variety. In order to understand and predict carbon
cycling in the plant-soil system, a large volume of research work has been done on how to quantify
transportation and distribution of photosynthetic carbon in the system. However, so far little is known about
effects of plants different in variety on transportation and distribution of photosynthetic carbon in the plant-
soil system and on rhizospheric microbe utilizing photosynthetic carbon. The study on input, distribution and
microbial utilization of photosynthetic carbon in the plant-soil system is essential to understanding soil carbon
sequestration process and soil biochemical processes. [Method] To that end, a pot experiment was carried
out using the PLFA and “CO, labeling technique to quantatively study partitioning of photosynthetic carbon
and utilization of newly photosynthesizedby carbon by rhizospheric microbe in two maize-rhizospheric soil
systems different in maize variety, Zhengdan 958 (ZD ) and Shandan 8806 ( SD ) . The distribution of newly
photosynthesized carbon to soil microbe was estimated by analyzing the C profile of microbial phosphlipid
fatty acids ( PLFA ) . This experiment had two groups: one labeled for 7 days with *CO, (98 atom% "C)
and the other labeled with ?CO, in natural abundance. Based on the difference between the two groups in
abundance of “C, the distribution of photosynthetic °C in the maize-rhizospheric soil systems was calculated.
[Result] Results show that Treatment ZD was 20% and 24% higher than Treatment SD in biomass of shoot
and root, respectively, and 260% and 159% higher in "C content in the shoot and root, respectively. In
comparison with Treatment SD, Treatment ZD significantly increased "C in the shoot and lowered "C in the
root. In addition, Treatment ZD significantly increased organic carbon content, 8"”C value and "’C content in
the rhizosphere soil, but decreased C percentage in the rhizosphere soil, as compared with Treatment SD.
These findings indicate that the distribution of photosynthetic carbon in the maize-rhizospheric soil system was
influenced by maize varieties. Treatment ZD was significantly higher than Treatment SD in 8"C value of 11

types of PLFA among the total of 14. Significant difference in distribution of individual PLFA-C percentage
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was observed between Treatments ZD and SD, indicating that the microbial communities in the two treatments
differed in composition. Besides, Treatment ZD was much higher than Treatment SD in 18 : 2w6, 9¢ PLFA-
"C percentage and much lower in al5 : 0, 18 : Iw7c¢ and cyl9 : 0 PLFA-"C percentage. Treatment DZ was
89%, 65%, 61%, 629%, and 127% higher than Treatment SD in content of gram-positive bacteria, gram-
negative bacteria, fungi and total PLFA-C, respectively, but was 6.4, 3.4, 5.2, 26.2 and 8.6 times higher
in C content in the above-listed microbes, respectively. In Treatment ZD, the PLFA-"C content in gram-
positive bacteria, gram-negative bacteria, fungi and actinomycetes accounted for 33%, 35%, 2.4%, and
0.3%, respectively, of the total PLFA-"C, respectively, while in Treatment SD it accounted for 55%,
11%, 59%, and 1.1%, respectively. Treatment ZD was significantly higher than Treatment SD in ratio of
fungi to bacteria in PLFA-C and PLFA-"C, but much lower in ratio of cyclopropane PLFA to their precursor
in PLFA-C and PLFA-"C. However, the two treatments did not differ much in ratio of gram-positive bacteria
to gram-negative bacteria in PLFA-C and PLFA-"C. [Conclusion] In conclusion, this study demonstrates
that maize varieties significantly affect the biomass and photosynthetic carbon distribution in the maize-
rhizospheric soil systems, and consequently composition of the microbial community in the rhizosphere and
microbial utilization of photosynthetic carbon, and that gram-negative bacteria and fungi communities may be
the principal microbial communities that utilize newly photosynthesized carbon in the rhizosphere.

Key words Maize varieties; '"CO, labeling; Rhizodeposits; Rhizospheric microorganisms;

Phospholipid fatty acids
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