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Table 1 Distribution of root dry weight of wheat
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RS BEFE KT R M 40~60 em HJRIR AR
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OURZAAR 28 1) 3 B FERRA 13K 7 AR T 2
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+Fab g B 2515 B Distance

Soil surface Treatment

s B[]
Time of detn-

0~2 ¢m 2~4 em 4~6 cm 6~8 cm 8~10 ¢m
i+ Root dry weight (mg)
R xti8 CK 61.646.9 63.0746.2, 39.6+2.2h 30.4+3. 1¢ 27244 1¢
Reviving stage BE Mulching 77.6£10.9 73.6£8.8a 47.546.3p 29.2£3.5¢ 25.443. 2
FEH Xt CK 83.04211.0a 56.947. 11 39.645. 1¢ 34.643. 2 19.343.44
Flowering stage B Mulching 110.9415.65  65.3%8.5) 45.4+6. 3 38.7+2.5¢ 17.542.84
FENER Percentage (%)
SR HA X e CK 27.8 28.4 17.9 13.7 12.3
Reviving stage BEME Mulching 30.6 29.1 18.8 11.5 10.0
T *THE CK 35.6 24.4 17.0 14.8 8.3
Flowering stage B Mulching 39.9 23.5 16.3 13.9 6.3

TE A8y 2253 A3kl b 3 PLSD VE#EFT 2 HLLEE L p=<<0. 05 Jybrife, FIBT B EVE, 2R [a] B ia) A [e) L8 2= [n) (B[Rl 45 ) FBEAR R 3
FKAARE, K3 LSM,
Notes: Under variance analysis protection, multiple comparison tests were conducted with least significant difference (PLSD)- The same letter in

each line indicates not significant at p=<0.05 levels- The same indication is used for other tables-
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Table 2 Distribution of root dry weight of wheat

R BT Reviving stage FFAEH Flowering stage
Depth{em) *HEE CK B Mulching *HEE CK B Mulching
HRFE Root dry weight (mg)
0~20 221.8414.5, 253.3425.8, 233.4424.9, 277.8433.3,
20~40 27.94 2.7p 27.7+ 2.9 18.74 2.9 18.44 2.7
40~60 20.9+1. 8 16.64 2.4¢ 14.64 2.6h 11.74 1.6¢
WEH Percentage (%)
0~20 82.0 85.1 87.5 90.2
20~40 10.3 9.3 7.0 6.0
40~60 7.7 5.6 5.5 3.8

TEAETT 22T IRIPEAL b ] PLSD BT 2 B LA L p<<0. 05 Sy, FIWT B E 3R [/l —N[RIASTE 12 (RP [ 51 A ) 52 BEAH TR 2
RKAARE, R4 LOH,
Notes: Under variance analysis protection, multiple comparison tests were conducted with least significant difference (PLSD)- The same letter in

each line indicates not significant at p=<0.05 levels- The same indication is used for other tables-
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Table 3 The horizontal differences of root fresh weight and root activities

B F 255 B Distance

N 7 s (] AP
Time of detn- Soil surface Treatment 0~2 em 2~4 em 4~6 em 6~8 cm 8~10 cm
TTC ¥ 5 & Reductive amount of TTC by root (#g TTF/h)
B STHE CK 14.942.3, 17.742.2, 3.240.4p 2.630.4p 3.741.0p
Reviving stage B Mulching 18.942.5, 18.642.34 3.0£0.6p 1.740.4p 2.340.3p
FAE X CK 15.742.24 9.141.5p 5.140.9¢ 3.240.8¢ 1.92£0.6d
Flowering stage B Mulching 21.0+3. 1, 9.0+1.7p 4.7+1.0¢ 2.84+0.8¢ 1.54+0.24
TTC iEJFHRE Reductive intensity of TTC by root [#g TTF/(h+g DW)]
B Xt HE CK 242435, 282439, 804 5¢ 861 15¢ 137+16p
Reviving stage BEME Mulching 244412, 253+ 11, 62+ 7c 58+ 10¢ 92+19p
FFAE Xt HE CK 1904134 160427, 129+16} 934 14¢ 100+ 14he
Flowering stage B Mulching 189454 138+ 10p 10348¢ 74+17q 87+ 13cd
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Table 4 Distribution of root dry weight of wheat

AR ] Flowering stage

R B # Reviving stage
Depth (em) X868 CK FE Mulching X868 CK FE Mulching
TTC %5 Reductive amount of TTC by root (g TTF/h)
0~20 42.145.5, 44.5426.0, 35.145.8, 39.046.7a
20~40 3.240.2h 2.240.6p 3.140.6p 2.740.6p
40~60 1.740.3p 1.140.4p 2.540.5h 1.6220. 4p
TTC A JFRE Reductive intensity of TTC by root [#g TTF/(gDW +h)]

0~20 1904134 17648, 15049, 14148,
20~40 1164=14p, 79423h 1684224 14942,
40~60 8318 68 14p 16842, 136214

2.3 IRRMWERKRETES

HR A IS T AR B I R 25 SRR T AEKF- D5 1) |
(3R 5) Fnate By 1) (3% 6) b, SR Se i BR 553 BRI U
TR HA A g T 2 R 2 R R T 1 i o2
BB AR BN IR 28 0 A0, 10 EL IR AT AR
55 i BRI T BR A ZKF- 73 A B A B A SR R 5 15
TIANTR] < 3R T A 7 B A P g B O A T AR 5 L 7 BR
WA B P A B 386 i MR ALBE U TG 22 57 5 T T
SRR EAR S TR ORI AR 5 L BRI
AT T FR ) B L A5 A2 A TC TR R T 5 A5 P A= B AR

TEAHEZE SR, BRASIEBLA, TR I T A R Sk
ST T AL i IR AT T R b A AT T R B33 R A VAL ThT
.,
2.4 RBFHRERZFWERIXR
ARIARR R G S S A (B R O R BRAT
FKF-J7 i 5 AN el 5 3 7 Ay 20~ 40
em 407~60 em M2 (E AR T AR R 16 15k
AR Z BAESC R (R 7)., R 7T ATULE . TTC
W i SR 2R SR AL TR AR 3% R TR MAC T AR 2 [B] = A
T ARSI, TTC A R0 SR 2 5 W T AR 76



4 TR A BT %24 %
BRI A Z ], IR IR I E EH 2 B E SRR ) AR EEE, T R B AT TS

TEARSS, THAEIR0 I 2 (H 2 A IEAE G 3 (HARAE
BT, PIRIAR Z AR PR AR 2 18] A A OGP AE AN 6]
AeFE (AN RE S AN ) 2 TR —E (L

E-3)

BRI BRTC 25 18] Al 22 AL B0 TS S H A 4
PR IBIAR G

RARKEIREIAFAHEL

Table 5 The horizontal differences of root absorbing area in soil column

B FZEIE B Distance

W 7 B[] TR
Time of detn- Soil surface Treatment 0~2 em 2~4 em 4~6 em 6~8 cm 8~10 em
BEIICH AR Total absorbing area (dm”)

B Xt HE CK 35.84 3.1a 33.345.6a 20.144.3p 12.2+2.1¢ 10.1+2. 1¢
Reviving stage 5 Mulching 42.7+ 5.8, 40.446.74 25.745.8p 15.3+2.7¢ 13.2+1.2¢

FFAE Xt HE CK 55.44 8.54 35.3+1.8p 24.445.4¢ 21.1+3.8¢ 12.3+3.64
Flowering stage BB Mulching 76.0+14. 84 48.149.2) 32.346. 9 28.6+5.7¢ 13.042.04

TEBRIRIC T AR Actively absorbing area (dm”)

SR A *THE& CK 13.8+2.7ab 17.042.64 10.6+2.4} 5.44°1.2¢ 4.240.9
Reviving stage T Mulching 20.8+2.9, 17. 1444 10.64+2.7p 7.04£1.5h¢ 6.2+1.2¢

FFAE Xt HE CK 17.84+2.54 13.14+1.7p 9.8+2.4¢ 7.64+1.1¢ 4.6+1.2q
Flowering stage BEME Mulching 37.2+6.6, 21.2+2.1p 13.741.9 12.041.6¢ 5.4+1.1q

BT A7 Ratio of absorbing area to root dry weight (dm”/g)

SR *THE CK 581+44, 529138, 508+48, 402455} 372+35p
Reviving stage B Mulching 550+47, 549138, 541148, 524147, 518+41,

FFAE Xt CK 667+77, 620172, 616+54, 611463, 639+73a
Flowering stage B Mulching 686+ 86a 736190, 712+664 7391964 742479,

FLIE BRI TR Ratio of Actively absorbing area to root dry weight (dm”/g)

B *HI8 CK 225+ 41ah 27033, 267334 178+ 19he 154+ 10¢
Reviving stage B Mulching 268435, 232430, 223425, 239432, 24429,

TE 784 X8 CK 21449, 231425, 249+ 38, 219+13, 2364754
Flowering stage B Mulching 336+45, 325128, 301+15, 309+27, 30750,

RO MEABKMERNEETL

Table 6 The vertical distribution of root absorbing area in soil column

WH T2 E B E 1 Reviving stage FFAEW Flowering stage
) Depth
Ttem (cm) Xt CK Py Mulching XTHE CK R Mulching
0~20 111.5410. 24 137.3417.8a 146.1+19. 4o 198.0+31.8a
4 2
RV (dm”) 20~40 13.441.1p 13.541.9p 12.943.1p 12.142.0p
Root absorbing area
40~60 10.34+1.4p 8.341.6p 10.34+3.8p 8.442.1p
0~20 51.049.da 61.69. 1a 52.944.2, 89.449.2,
¥ 2
T BRI AT A (dm ) 20~40 5.941.21 6.3--0. 91 4.540.7 6.040.9%
Actively absorbing area
40~60 4.940.6p 4.240.9p 3.740.2p 3.540.4p
‘ 0~20 503428 542416 63517 71330
H T (dm/g) ! ’ ’ )
Ratio of absorbing area 20~40 4794364 4894654 641764 695824
to root dry weight 10~60 191451, 198+ 344 655137 721483
X 0~20 230426 243414 2267 322430
W BRI B (dm ) : ’ ) ’
Ratio of Actively absorbing 20~40 212431, 22847, 242420 327+ 544
area to root dry weight 40~60 23349, 253419, 2524314 302+ 11a




55 6 1 Rifg B MR T &/ NEAR R A PR LA ) 3 A 22 A 5
X7 RRENHDERRAPWKERZ ERIAXME
Table 7 Correlation between root activities and root absorbing area
TH e BE Reviving stage BiRiA: ! Flowering stage
Ttem Treatment psUEhqiigial V55 R A THT AR psLhqiig il V75 R R AT THT AR

Absorbing area

Actively absorbing area

Absorbing area

Actively absorbing area

TTC &JF &= XtH& CK 0.939"~ 0.911"~ 0.983" " 0.961"*
Reductive amount of
TTC by root HE Mulching 0.946" 0.956 0.955" 0.976* "
TTC & JER S Xf g CK 0.867" 0.827 0.468 0.419
Reductive intensity
of TTC by root B Mulching 0.897" % 0.910" " 0.550 0.603

H:Ro.05=0.754; Ro.01=0.874
S
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The physiological characteristics of winter wheat roots and its spatial
distribution under mulching plastic film condition

.. 1,2 .1
SONG Haixing "5 LI Sheng=xiu
(1. College of Resource and Environment, Northwest A & F. University, Yangling, Shaanxi 712100, China;
2. college of Resource and Environment, Hunan Agriculture University, Changsha 410128, China)

Abstract: The spatial distribution of the winter wheat roots was studied by determining its root activities
and absorbing areas under mulching plastic film condition- The results indicate that the root TTC reductive
amounts and intensities were gradually decreased with the increase of distance from the plant stem in a horizontal
range of 0710 em. From soil surface to 60 cm deep layer. TTC reductive amounts were gradually decreased and
so were the root TTC reductive intensities at wheat reviving stages while there was no difference between differ-
ent soil depths at flowering stage- Changes of total root absorbing area and actively absorbing area had the same
trend as those of TTC reductive amounts either in the horizontal or the vertical range- Although plastic mulching
did not change the spatial distribution of TTC reductive amounts and intensities: the specific absorbing area and
specific actively absorbing area were different with mulching and without mulching at wheat reviving stage-
Without mulching, the difference gradually decreased from a distant point of the plants to that close to the
plants; with mulching: however, no difference was found in different points of the soil- The specific absorbing
area and specific actively absorbing area had no significant difference at different depth from 0 to 60 cm at reviv-
ing stage while at flowering stage no difference was also found either in horizontal direction- The root activity
was significantly correlated with both total roots absorbing area and actively absorbing area-

Keywords : mulching plastic film; winter wheat ; root activity ; root absorbing area; spatial distribution



