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ol SR AR B &M —— B RS (JAPAR9) ., REAMRE—RAESE 0
=R ERIL, S AR 12], RERP 1 01 KB+ =R L 4B (PR AL
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.4 20 BEEMG LBBE AR RBBEMET,R4AH (. SASH) .6 A8
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Table 1  Physical and chemical properties of the soils studied
LA FPR R i OfLEE pH mETIRE R SRS PR YERR
Soil type 0.M.  Bulk density  Porosity CEC Base saturation Physical clay
(gkg™) (gem™) (%) (H,0) (emol kg™ ") (%) (%)
et 0.55 1.48 38 7.13 2.87 78.9 7.4
gt 1.29 1.32 44 4.60 5.46 33.4 25.2
KR+ 1.90 1.15 55 6.72 14.32 64.5 73.6
#2 ITBRENEFRR
Table 2 Basic Properties of the accumulated soil temperature
FHYA/R) BRAEMERNTIERE BEINBAMNIERER 24EFHNLEME A EERK
Sowing period Accnmulated soil Accumulated soil Accumulated soil
Days of growth
(M/D) temperature from temperature from temperature during stages
sowing to heading heading to maturity growth stages
4/8 2 030.50C 1156.05C 3186.55C 132
5/8 1991.60C 1 080.80°C 3072.40°C 118
6/8 1921.10%C 858.02°C 2779.12°C 102

2 HR550%

TRLENEBREEKNTN

FERRENNAFEEER FETE0~60 cm 0], EE R HARE HEFHFEENA
AR, F3 WA (1) L. Wd.D FEA L5 W30 /D, 7 25 ~ 30 om [B) B8 A [8] 7}
(2)L . Wd.D 150 ~30 cm [M I 4 MW+ > 403+ > KL, 7 0~ 60 cm [A] 477 K
it >RSP > KR () V BEA IR AN B/, 30 ~ 60 em 8] VA B R
B LUK AE/N MUK HEBRANKEBE paE L > Bt > KL,
G TR E KB R A ST T R AR B E o (4) St Sa B A VR BE B0 48 A1 T /0

2.1
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Sa/St BEA LR E R IR LA K, AL REFER —KF, (5)S.5a KBKFER/DR
REA RO EY>EE > KL, HAOEEM St.Sa . Sar/ St BHAM L EMZZHE
B8 ARG/ E— P REKFE:30~60 cm HH) St .S HEREMNE, BT L NE
AN L B RGN IR R AR EME N EE, FHTHE.

£3 TALHNEBRELEKNIE

Table 3 Effect of soil types on the growth of upland rice root system

R WTE i8S R#E
EE Root volume {ml) Root dry weight (g) Root length (em) Root density (cm em™*)
wma a ey a b e ol MYt ot
Depth @2 )d:t Cljij: AL @Si Jdi Cligi KEL Sand: C]ig KL Sandy Cla ARL
a € a €
(cm) andy ayey Paddy andy ey Paddy ey ey Paddy v vy Paddy
fluvo — red i fluvo ~ red i fluvo~  red . fluvo -  red i
. soil . . soil ) . soil . . soil
aquic soil aquic soil aquic soil aquic  soil
0~5 12.16 8.76 7.80 2.07 1.44 1.02 12.14 8.89 7.09 1.98 1.46 1.16
5~10 4.11 4.58 4.40 0.61 0.76 0.40 5.13 4.41 5.09 0.82 0.72 0.83
10~ 15 4.05 3.54 3.20 0.57 0.60 0.33  5.03 3.15 4.14 0.84 0.52 0.68
15~20 3.29 3.38 2.90 0.56 0.57 0.32 3.32 3.34 3.92 0.54 0.55 0.64
20~ 25 2.59 3.08 2.85 0.52 0.52 0.21 2.14 4.2 2.88 0.35 0.69 0.47
25~ 130 2.53 2.34 2.30 0.55 0.59 0.26 3.16 4.93 3.76 0.52 0.81 0.61
30 ~ 40 3.83 2.85 2.63 0.53 1.02 0.58 3.37 6.33 5.02 0.28 0.52 0.41
40 ~ 50 2.67 1.90 1.35 0.30 0.76 0.40 4.06 8.31 4.67 0.33 0.68 0.38
50 ~ 60 1.91 1.00 0.60 0.17 0.40 0.32 4.24 5.59 4.35 0.35 0.46 0.36
0~ 60 37.14 31.43 28.03 5.88 6.66 3.84 42.59 49.14 40.93 0.71 0.73 0.64
0~ 30/
0~ 60 0.77 0.82 0.84 0.83 0.67 0.66 0.73 0.59 0.66 1.18 1.08 1.14
RBEER HRERER IR G RFER/R LSRR
Total area of root surface Active area of root surface Ratio of active area to total area
17354 (m?) (m®) of root surface
Depth s+ WMt Bt
o ot ame kmr DOF amr kmr TOF amy ks
n an an
Y Clayey Paddy Y Clayey Paddy y Clayey Paddy
fluvo ! i fluvo g . fluvo i i
K red soil soil R red soil soil . red soil soil
- aquic ~ aquie - aquic
0~5 0.83 0.77 0.55 0.25 0.24 0.15 0.30 0.31 0.27
5~10 0.77 0.74 0.46 0.14 0.22 0.07 0.18 0.29 0.15
10~ 15 0.54 0.75 0.40 0.14 0.21 0.12 0.25 0.28 0.30
15~20 0.39 0.65 0.37 0.12 0.20 0.11 0.31 0.31 0.29
20~ 25 0.40 0.67 0.37 0.12 0.16 0.11 0.30 0.23 0.29
25~30 0.30 0.68 0.34 0.07 0.27 0.09 0.25 0.38 0.28
30 ~ 40 0.23 1.19 0.49 0.08 0.39 0.16 0.34 0.33 0.33
40 ~ 50 0.20 1.10 0.21 0.04 0.34 0.06 0.18 0.31 0.26
50 ~ 60 0.13 0.85 0.52 0.03 0.27 0.13 0.24 0.32 0.25
0~ 60 3.79 7.40 3.7 0.99 2.30 1.00 0.26 0.30 0.26
0~ 30/
0.85 0.58 0.67 0.85 0.57 0.65 1.02 1.00 1.01

0~ 60
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2.2 HETRKGIXBERRAREKNZIE

TR HERRARERNEE, RHESBENSEZE KEE0 L MBH G
A (R AR 30 em AT #8430  BIBRIREL) = Al R4 EH (DX BWESE, - BHEHEH
GRBE B3N T v s {2 A A FRAE 30 ~ 50 em [H] BB BE T, ATRE R A b3 # F kK
P, L EESKER BEREREE S, MK EREFBE. OFRLEEE REM
BOAREGERL, LR ASB>C, AT KNSRI ERN TS KELR HE
WEMERRERET. &HESKBARR, SR RAEKIER, Ik AR A K 45
BLOEBMREK MEEAXMEKX, FEARREIL KEREAEL, 5/NENPRERME —
gl MR, K TERBRAERKZMHY, (3)AB.CAEE Sa/St A+ HIEH
B, AR AS> B> C,ATRERE N T K TER EEHEEKED, SRR R
B WAHE; TRELESKES ERKNER, 5288 FIERE.

%4 FRBTAEMBERBREEROEMN

Table 4 Effect of groundwater level on the growth of upland rice root system

- UK B! RT Rk T
Depth Root Volume (ml) Root dry weight (g) Root length (c¢m) Root density (em em™?)
(em) A(6em) B(dem) C(2em) A(6em) B(4em) C(2¢m) A(6em)B(4em)C(2em) A(6em) B(dem) C(2em)
0~5 9.55 8.50 4.50 1.72 1.38 0.73 12.54 10.46 7.00 3.48 2.90 1.94
5~10 8.50 4.00 3.00 0.99 0.62 0.39 11.46 6.38 5.11 3.17 1.77 1.41
10~ 15 6.05 3.90 2.60 0.68 0.57 0.61 8.80 6.26 4.57 2.44 1.73 1.27
15~20 5.35 3.75 2.35 0.66 0.56 0.21 8.00 6.07 4.23 2.22 1.68 1.17
20~ 25 3.75 3.20 2.15 0.53 0.49 0.20 6.57 5.63 3.94 1.82 1.56 1.09
25~30 3.70 3.00 2.00 0.47 0.42 0.20 6.01 5.41 3.73 1.67 1.50 1.03
30 ~ 40 11.80 5.80 3.25 1.42 0.82 0.32 14.78 8.52 5.43 2.05 1.18 0.75
40 ~ 50 9.75 5.90 2.45 0.98 0.80 0.18 12.75 8.63 4.36 1.76 1.18 0.60
50 ~ 60 3.75 1.90 1.00 0.40 0.20 0.06 7.07 3.58 2.18 0.98 0.50 0.30
0~60 62.20 39.95 23.30 7.85 5.86 2.90 88.00 60.90 40.50 2.47 1.86 1.32
00:3:0/ 0.41 0.34 0.29 0.64 0.69 0.81 0.39 0.34 0.30 0.65 0.52 0.42
- HRERmEH R BR % i ] WG BK 2 /AR X R R
Total area of root surface Active area of root surface Ratio of active area to total area

Depth (m*) (m?) of root surface
(em)

A(6cm) B(4cm) C(2em) A(6cm) B(4cm) C(2cm) A(6cm) B(4cm) C(2em)
0~5 1.07 0.84 0.42 0.32 0.19 0.05 0.30 0.22 0.12
5~10 1.09 0.68 0.24 0.34 0.15 0.03 0.31 0.22 0.14
10~ 15 0.09 0.63 0.26 0.29 0.15 0.06 0.33 0.24 0.14
15~20 0.79 0.68 0.28 0.31 0.19 0.05 0.40 0.27 0.16
20~ 25 0.84 0.65 0.28 0.39 0.21 0.06 0.47 0.33 0.20
25~ 30 0.86 0.61 0.28 0.43 0.22 0.06 0.50 0.35 0.22
30 ~ 40 2.45 1.50 0.40 1.32 0.59 0.10 0.54 0.39 0.25
40 ~ 50 2.23 1.39 0.33 1.28 0.55 0.09 0.58 0.40 0.26
50~ 60 1.03 0.42 0.21 0.62 0.17 0.06 0.60 0.42 0.29
0~ 60 10.45 7.40 2.70 5.30 2.42 0.56 0.47 0.33 0.2}
030/ 0.45 0.55 0.65 0.39 0.46 0.55 0.81 (.82 0.78

0~ 60
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2.3 tHMEENEBRALEKNER

A LERE HERERN WEARKI RN E S, ARFM:(DV.L.WdFHEA
TIREHE MRS, 2)V.L W BAEFTHHRNTRAMBEAS SEFHA BB
AT B, B VoL 3 BOEEEAE 0~ 15 om [H] 533 5803 R, 7E 15 ~ 60 cm [B] 33 &
BEERTIR. QVEEAGELHLENBE S b c LHEEHEER ,E275% L4 ;
B aBEN, FTERAETEO0~15 cm(acbac). 30 ~ 60 cm(a>b=~c)I[B],15 ~ 30 cm ¥
BLBESHFBESESBENE S ab c AR EHEBES  Wd B WBEEL V.L BR
8 RIFRFERETH,EREEMENGE WIEEZM AR EERER A ab b H
HEXHBER F£31.0%EH.B5 c AEH, FERAETE 0~ 15 em(a~b=c) 30 ~ 60 cm
(a=b<c),15~30 cm K FHa, (OLHEH D EELTMHMFES L ~3, .5 WEEE
RS vV -, REBER/ITE; (5% Sa/St Kk, MEALREN M AF
BINTEMESEAR SEFHNLEBRABAMGE, HAH a<b< e ZE W E B

x5 TRALWEEMEBRRELKHEN

Table 5 Effect of soil temperature on the growth of upland rice root system

2353 s H’TE i REE
Depth Root volume (ml) Root dry weight (g) Root length (cm) Root density (cm em™?)
{em)  a(4/8) b(5/8) c(6/8) al4/8) b(5/8) c(6/8) a(4/8) b(5/8) c(6/8) a(4/8) b(5/8) ¢(6/8)
0-~5 8.84 6.10 4.90 0.96 0.76 0.57 9.24 6.70 5.78 2.56 1.86 1.60
5~10 7.42 5.00 3.56 0.61 0.49 0.40 8.34 5.81 4.9 2.31 1.62 1.36
10~ 15 6.04 3.79 2.35 0.61 0.48 0.38 7.64 4.98 3.70 2.12 1.38 1.03
15~20 4.45 2.60 2.00 0.43 0.37 0.36 6.98 4.44 3.63 1.94 1.23 1.01
20~ 25 4.10 2.47 1.90 0.42 0.34 0.35 6.10 3.79 3.10 1.69 1.05 0.86
25~30 3.81 2.42 1.80 0.42 0.32 0.30 5.07 3.90 2.98 1.41 1.08 0.83
30 ~ 40 4.10 2.20 1.55 0.39 0.29 0.33 4.90 2.80 2.33 0.68 0.39 0.32
40~ 50 3.00 1.80 2.00 0.18 0.16 0.18 3.64 2.69 1.86 0.50 0.37 0.26
50 ~ 60 2.91 1.15 0.80 0.12 0.08 0.09 2.64 1.46 1.18 0.36 0.20 0.16
0~ 60 44.67 27.53 19.86 4.14 3.29 2.96 54.54 36.57 29.46 1.53 1.02 0.83
g:zg/ 0.77 0.81 0.83 0.83 0.84 0.80 0.80 0.81 0.82 1.31 1.14 1.19
- REFRER M R R TR HERRE R/ REEER
Total area of root surface Active area of root surface Ratio of active area to total area
I()eptil (m®) (m*) of root surface
T8 b(5/8)  o(6/8)  a(48)  b(/8)  c(6/8)  a48)  b(5/8)  c(6/8)
0~5 5.20 4.11 3.39 1.76 1.44 1.24 0.34 0.35 0.37
5~10 4.69 3.45 2.66 1.63 1.23 0.98 0.35 0.36 0.37
10~ 15 4.49 2.88 2.14 1.60 1.04 0.81 0.36 0.36 0.38
15~20 4.13 2.69 2.08 1.49 0.98 0.79 0.36 0.36 0.38
20~ 25 3.66 2.32 1.84 1.41 0.86 0.72 0.39 0.37 0.39
25~ 30 3.17 1.96 1.63 1.25 0.77 0.65 0.39 0.39 0.40
30 ~ 40 2.95 1.49 1.17 1.18 0.61 0.48 0.40 0.41 0.41
40 ~ 50 2.34 1.31 0.95 0.97 0.54 0.41 0.41 0.41 0.43
50 ~ 60 1.67 0.88 0.75 0.67 0.38 0.34 0.40 0.43 0.45
0~ 60 32.30 21.09 16.61 11.96 7.85 6.42 0.37 0.37 0.39
030/ 0.78 0.83 0.83 0.76 0.81 0.81 0.98 0.81 0.98

0~ 60
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STUDIES ON THE GROWTH OF UPLAND RICE ROOTS
UNDER VARIOUS SOIL CONDITIONS

Cheng Jian-feng Pan Xiao-yun Liu Yi-bai
( College of Agronomy . Jiangxi Agricultural
Universuy , Nanchang — 330045)

Summary

Under various soils, groundwater levels and soil temperature during days of growth stages, the growth
of upland rice root system were studied by three-dimensional coordinate container method. The results were
as follows:

1. Under various soil conditions, the depth of root system distribution was generally about 0.60 m.

2.Regardless of soil types root volume, total area and active area of root surface, root length, dry
weight of roots and root density decreased gradually with soil vertical depth, but active/total area of root
surface fluctuated lightly . Giving overall consideration to all root parameters, the growth of upland rice root
system was the best in red clay soil, the next was in sandy fluvo-aquic soil, the worst was in paddy soil.

3. Under various groundwater levels, root length, root dry weight, and the distribution of every soil
layer were the treatment A(6 cm water layer) > B(4 cm water layer) > C(2 cm water layer) , toot volume
and root density decreased gradually with root system vertical distribution depth, but the treatment of A in-
creased strongly between 0.30 m and 0.50 m. Total area and active area of root surface of A and B in-
creased or decreased with root system vertical distribution depth, total area of root surface, active area of
root surface of C decreased with root system vertical distribution depth, and active area/total area of root
surface of A, B, C increased with root system vertical distribution depth.

4. Under various soil temperature, root length, root dry weight and root volume, root density, total
area and active area of toot surface decreased gradually with root system vertical distribution depth, the in-
crease of soil temperature and the decrease of the accumulation of temperature during days of growth

stages. The distribution of every layer/total quantity of root volume was not different between the treatment
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of b(date of sowing: 8th, May) and c(date of sowing: 8th, June), but was evident difference between b
(date of sowing: 8th, May), c(date of sowing: 8th, June) and a(date of sowing: 8th, April) ; the distri-
bution of every layer/total quantity of root dry weight was not different between the treatment of a and b,
but was different evidently between a, b and c¢; the distribution of every layer/total quantity of root length
was not different between a, b and ¢; active area/total area of root surface of a, b, ¢ increased with root
system vertical distribution depth, the increase of soil temperature, the decrease of the accumulated soil
temperature during days of growth stages. The ratio of active area to total area of root surface is in order of the
treatment a < b < ¢ for the depth between 0.0 m and 0.6 m.

Key words Upland rice, Root system, Soil, Groundwater level, Soil moisture



