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Fig. 1 Culture of dense root plane Fig.2 Diagram of dense root planc in contact with
soil block labelled by N under culture condition
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~ Table 1 Adsorption of fertilizer-N by diaphragms

L e Bl
tent tot, t
R BLH A ontent of total nitrogen(% .
Diaphragm - %13 g';;&])asor E%;;Os BERBAKH . IR |
mat=rial ln (NH,),S0, In KNO, In distilled Theoretical .
solution solution water value
B £ #A .
' 11.59 11.60 11.62 12.38

Nylon cloth

[ QA

Microporous 0.28%10™* 0.51% 10~ 0.10% 10" 0
membrans

RABOAEZE. Rk, XAHRRAHBER LR ARRBARR L5
REUNHIRE-REEA NEREANMAREARENERTBhY B, WMEHEHY

istance from root plane &ﬂ B 0.323, 0.319 0.330 "N
B EDE & (mm) oI > m f N/
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B B B R 2 T,

Hhhs AT BB R AR LR BB
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o 6 RIGEH, FAREAMSE S 280,458
FREMELHSR, HRLE L

ERM % F-W-2 B B (-ECH,CH,CH,
CH,CH,C—NH-]—,), 5} % K EF ﬂ 3 i %J
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Rate of penetration of 1IN
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1.—ER#£% Double layer nylon cloth

2.—ERE£Z# A layer nylon cloth BB, RMAR/NEREREREREY, I
3. 1.2pr.n % F.B& Microporous membrane with B—ERZHAEEE, 2—-2H0U FEHF,
pore diameter of 1.2pm RERIREFAT AR, EBHAMILENRE

4. EFM No diaphragm
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Fig. 3 Effect of three diaphragms on uptake of MEBEHILBN 4 FORBIRILER, BEEHEERERE

fertilizer-N by root system from rhizosphere soil i
o
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Fig. 4 Depletion of total N and fertilizer-'"N
(with two replications)
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Table 2 Relationship between uptake of >N by plant and the depletion of »N in rhizosphere soil

BIRERRERLRR "N SEE (pg”N) ViR 10mm + 2
B T Amount of depletion of '’N in different A UN RTHRhE kG N
Time of distance from root plane Am!:)unt of HRR(ue)
cultivation P?’l;;l?n of(_;ltg)Au:jounl: c;fb"N
(Days) 0—2.5 2.5-5.0 5.0—7.5 | 7.5-10.0 | horizons | - elent
(mm) (mm) (mm) (mm) within 10mm
6 45.2 28.2 15.8 8.4 98 140
12 84.7 71.5 61.4 54.2 272 460
18 89.8 82.2 76.6 69.9 319 640
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Fig. 5 Influence of growth time of rice in contact Fig. 6 Influence of different parts of root on
with soil on deplctioﬁ of fertilizer-N in rhizosph:;‘c uptake of fertilizer-'’N by roots in rhizosphere
soil (with two replications) soil (with two replications)
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Kit, FFEREL SRS SRENSHREEERMM. 12 XN, FTHRRELHE
th REHE S e RAE BRI 0—2.5 BA L EHMEE 27%, 75— 100 8% Lt EhMAE
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B A SR 1R B AR B o S AR R BRSO A R MR K o AR K L S RSP T AR Ak
EARBRE TERKET 6 Ro &RZH, VHREEE 17°C K, RERL P IEHER S
B 10 BMAZN, BWRE 2.5 BALEFRTHEN 34.1%, 10 BRLEDN 2.7%; M
YIREX 27°C B, EH RS ECEEST 10 Bk, HRE 2.5 BAXLES, ERESHE
K 48.3%, 10 B TEHX 28.8%, WMEE TRIEZERBRATECGE 3).
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Table 3 Effect of temperature on the variation of tertilizer-N in rhizosphere soil

RRBETFRR "N 09560RE(%)
BRERER (um) Percentage of depletion of ’N at different temperature
Distance from
root plane SEHBEE 17°C EHRE 27°C

Average temperatusre Average temperature

0—2.5 34.1 48.3
2.5-5.0 17.4 38.9
5.0—-7.5 8.9 34.4
7.5—10.0 2.7 ‘ 28.8

BRI BE AT R R K R R JR O K 3RO, AR B FROS BoE R, EEER
Ko AT > S R R A0 S ke S B O B 3 T 384, 3% AR BE R KRR R AR B RO R
Xt MR AERERIBNEMAE S, Hik, ERENRM, R Z K F)E E N8
Bo

(E) EREROYE

FREHTERIEHANHAEHESTREFERIXR, FUAESAERL gD
EH A BHERNALGT, EARARE L REBRRETH L RR, U TRAIHA A%
BWABA/NNRR L8 BEROE M, P10 128 T 256 L HEXR M. HRE
B, S/KBEMRAZEMALEERY 256 I ERNRE LA PN S&Ek 128 1707 E X
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Table 4 Effect of soil volume on the depletion of fertilizer-N in rhizosphere soil

TR 128 (cm?) MR 256 (cm®)

Soil volum Soil volu SHBIFE(%)
“gﬁfnﬁc? f(r:l:) ° - i Diffcr:ncc%ofa
root plane "N&R UN TH%(%) UN &f BN Sik#(%) | perecentage of

(1g'N/g soil) | Percentage of | (ug'?N/g soil) Percentage of | depletion of *N
Content of ’N | depletion of "N | Content of '*"N | depletion of *N

0-—2.5 4.69 63.4 6.28 49.7 13.7
2.5—5.0 5.91 52.6 7.44 40.4 12.2
5.0—7.5 7.00 44.0 8.33 33.3 11.3
7.5—10.0 7.77 37.8 8.86 29.0 8.8

30 11.5 8.2 11.4 8.7 -
=} caet: | 13.5 13.5

Original soil

A 2 I B 5 Bk R R AV B R O BB B T 0N, RTDA R 5 - SR BRI, B T
ER T MZE A, THROREGS B ERNERNA, XHEMTR TR (& 1),
FHRTRUNFREEEWEREIREN L MRREN R 5, SHEBE LR
KRRV LERHBAEHE o RRPTRALESHRT ROEBTHE 10 BXEE, B
RIMUNABNRFLEPRERNSHRENSREBNELBRER,
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R—FMEBAX )53, Bhat F Nye™ NRRAELEHRBMELES R ERFERS LHE
EE R, NERREMZ IR b, Helad EVRNATREANBAARS S
ERENGTESS AXETENERM L, RIRAERFERS LR ERMARKELY
HEATRERFE TR AR REH, TURBERAENOEL, LR THEROAER
25, MRS EIRFOERY. BELRAMIE, BERAN/NT 300 H/WEE LMK
WEF. EMPALE/NTRAMBEVERY, BEBATHELIE FRASF,.UR
—ROENKRS TFRHEY, U R . EEREE, R, EEVRRETHRIZLS
BREZAZTEMER, TUEHEKERARAN L ETRETER, b TUREXB&ET
EITER.

2. 7K REHRER £ R AR AOZE AL R LA O AR 2 B R BE R I S R R L. R
WETRESERNRKERARRBEES . Fib, A0 RN 2w R R
BAHNEHER, DRANEBER RE BEXGSEVTREWRE T MR
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THE NUTRIENT STATUS OF SOIL-ROOT INTERFACE
III. VARIATION OF FERTILIZER NITROGEN IN RICE RHIZOSPHERE

Qin Shengwu and Liu Zhiyu
(Instisute of Soil Science, Academia Sinica, Nanjing)

Summary

The variation of fertilizer-N in rice rhizosphere was studied by means of the dense root
plane in contact with soil blocks labelled by "N and fresh frozen sections. Meanwhile some
conditions of research method were determined. Results revealed that there existed a deple-
tion zone of nitrogen in rice rhizosphere which was induced mainly by the decrease of ferti-

lizer-N. The extension of depletion zone in soil was consistent with the rate of depletion.

There was a exponential correlation between the rate of depletion (y) and the distance from
root plane (x) in accordance with the equation y=a+5x%, The content and depletion rate
of fertillzer-N in soil varied with the cultivated time of rice. The amount of depletion in
the rhizosphere soil of upper part of roots (below root node 4—6 cm) was greater than that

of the lower part of roots (below root node 8—10 cm) due to the upper part of roots with

more vigorous branches and higher ability of nitrogen absorption. In addition, raising tempe-
rature during the growing period of rice promoted the rate of nitrogen uptake by root system
and expanded the extension of depletion zone of fertilizer-N in soil. Therefore increased sup-
plying capacity of nitrogen in soil to a certain extent may reduce the rate and extension of
depletion of fertilizer-N in rhizosphere soil.

Experiment showed that nylon cloth (pore radius << 254 ) and cellulose micropore
membrance (pore radius << 2z ) were ideal materials for separation between the soil and root
interface. These materials can allow water and nuttients to pass the membrance freely, but
prevent the roots penetrating into soil.
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