Chinese

Journal of Ecology 2007 26 9 1407-1411

1995

2% % 2 2

730070 * 730070

1/4
1/2

1/4

948 A 1000-4890 2007 09-1407-05

Growth redundancy of winter wheat root system in irrigated arid area. HOU Hui-zhi'
HUANG Gao-bao GUO Qing-yi’ WANG Li-li* 'College of Resource and Environment Gansu
Agricultural University Lanzhou 730070 China *College of Agronomy Gansu Agricultural Uni-
versity Lanzhou 730070 China . Chinese Journal of Ecology 2007 26 9 1407-1411.
Abstract By the method of root hand-removal a tube experiment was conducted to study the
morphological characteristics of root system and the relationships between root system and
aboveground part of two winter wheat varieties collected from Hexi irrigated area of Gansu Prov-
ince. The results indicated that at earlier growth stage the growth of the wheat varieties with
their roots partly removed was inhibited to a certain extent. Compared with CK the root/shoot
ratio and other root indices of root-removed wheat were decreased and more decrement was ob-
served with the roots more removed. At latter growth stage the overcompensation effect of root
system occurred. For the varieties with their roots removed the spike length spike mass grain
number per spike and grain mass on the main stem and tillers were bigger than CK and the re-
moval of 1/4 roots had more advantages to main stem while 1/2 roots removal was more benefi-
cial to tillers. It was considered that under adequate irrigation at least 1/4 of winter wheat roots
could be redundant.

Key words irrigated arid area winter wheat root system growth redundancy overcompensa-
tion effect.
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PVC 11.0
cm 25.0 c¢m 2
Donald 1981 1 1d 1
1995 4 26
Weiner 1990 2
1 3
1
Tab.1 Description of treatments
1995
1 CKy
Qx 1/4
Hy 1/2
1998 2003 i ok /
Qr 1/4
1999 2005 H, 12
2.2.3 5 16
2 6 5 7 5
2.1 105
2005 9 —2006 7 C 30 min 8 C 12 h
85 C 12 h
1
1531 m cm cm = X cm X 11/
160 mm 1 919 mm 5.85 14 Schenk
7.8C 1 -11.8C 7 R =SQRT /o
24.0°C =0 <C 3513.4 C ™ RSA = x X
10 C 2985.4 C 156 d m=3.14
118 d 2 945 h 1999
12 d 9d
2.4
DPS
LSD
3
2.2
2.2.1 13 3.1
2.2.2 2005 9
337.50 kg: hm ™’ 15 cm 6 cm
192 kg- hm™> 2 Qy H, CK, 12.34%
hm > 300 kg- hm™2 300 kg- 6.64% Q, H, CK, 5.36%
hm 2 3 4.38%
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2

Qx Hy CKy

33.33%  59.26% Q. H,
CK, 13.16%  50.00%

QX HX CKX
53.85%  30.77% Q, H,
CK,  20%

2 1 13

Tab.2 Plant heights and tillers of Xindong 1 and Fan 13
under different treatments

cm

1 CKx  36.95* 4.50° 2.83* 2.67* 2.17°
Hy  39.35* 1.83" 2.67* 3.83* 2.83%

Qx  42.15* 3.00"% 2.67° 3.50° 3.33°

13 CKp  40.02" 6.33"  4.67* 2.33* 1.67°
Hy  40.43* 3,17 3.17°  3.50*  2.00°

Qr  42.28* 5.50* 3.67° 3.17° 2.00°

SSR 0. 01 SSR 0. 05

3.2
1999 3
13
Qx 1
13

13

3.3

Qx

2
Q. H, CK, 3.20%
45.37% CKy 26. 17%
-15.93% Q, H, CK;
10. 76 % 12.98% CK;
20.63%  22.79% Qy Hy

CKy 4.63% 46. 04%
CK 57.81% 58.16% Q. H,;

CK; 11.09% 15.40% CK,

9.81% 18.14%

4 Q¢ Hy CK
7.36% 4.8% 27.62%
37.34% Qp H; CK; 15.91%

3.50% 4. 87%
90. 51%

3
Tab.3 Root indexes of different treatments at different

growth stages

g cm ml cm cm?
CKy 0.23%  2457.93*  1.87°  0.0156* 247.10°
Hy 0.16°  1813.00*  1.37*  0.0179*  173.97°
Qx 0.18%  2171.46*  1.45°  0.0138*  176.59°
CKp 0.29°  3017.48*  2.58*  0.0124>  211.33"
Hg 0.19%  1988.26*  1.18*  0.0192*  237.50°
Qp 0.20°  2850.61*  2.33*  0.0165% 289.60"
CKy 0.51*  5130.83*  3.73*  0.0145*  460. 13"
Hy 0.09" 858.50"  0.77"  0.0159*  83.42"
Qx 0.20°"  2008.57%" 1.55®  0.0151*  188.44%
CKy 0.54%  8462.56*  4.08*  0.0122"  652.44"
Hp 0.38%  4944.24*  2.97*  0.0133*  410. 88"
Qr 0.47°  5981.12%  3.53*  0.0136*  505.85"
CKy 0.26°  3568.97"  1.60>  0.0139*  382.83"
Hy 0.37%  6097.00°  2.45*  0.0102>  308.84"
Qx 0.35%  5407.38* 2.13*>  0.0095" 315.71°
CKp 0.28"5  5419.92%  1.85"8  0.0144*  489.51°
Hg 0.55*  9205.63%  3.73**  0.0109"  472.24%
Qrp 0.35"8  6856.35"%  2.45"% 0.0080¢  458.95"

4
Tab.4 Shoot dry matter and root/shoot ratio of different
treatments at different growth stages
g %

1 CKy  2.40*  4.54*  6.66" 9.30* 11.21* 3.91°
Hy 131" 2.45"  6.98" 11.73*  4.69* 5.37°

Qx  2.32° 433 7.15° 7.82% 473" 4.99°

13 CKp  2.11*  6.04* 6.85° 13.31*  9.48° 4.11°
Hp o 1.83* s.11* 7.09° 10.28*  7.76" 7.83*

O 1.88"  5.37"  7.94° 10.57*  8.55" 4.31°
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4 174
CKy
89.56% Qy Hy 174
87.26% 86.77% CK, 186. 71%
Q H; 178. 73% 174
185. 64% 1
CKy 6.79% 19.11% 21.46% 17.87% 13
46.70% 0, H, 17.36% 34.54% 21.46%
184.90% 65.13% CK; 40. 60% 12
13.41%  Q, H, 38.75% 1
47.86% 13.29% 17.25% 16.72% 14.29% 13
5 15.68% 30.64% 36.95%  32.70%
5
Tab.5 Comparison of determining items of different treatments at harvest
cm g g
g 8 8
I CKy  6.48° 519"  6.67°  2.40°  0.17°  1.57*  2.84° 27.17*  53.83° .23 2,17
Hy 6.77" 5. 88" 6. 98" 2.58" 0. 14* 1.72% 3.33° 28.67° 62. 83" 1.36" 2.48?
Qx 6. 92" 5.79* 7.15" 2.67° 0. 06" 1.87¢ 3.13* 33.00* 57.33* 1.45* 2.32°
13 CKy  6.97°  6.44° 6.8 288"  0.36°  1.94°  2.35° 29.50*  37.00 133" 1.59°
Hg 7.58* 7.45*° 7.09* 3.04% 0.27¢ 2.08" 3.07¢ 31.00*  50.67° 1.46" 2.11°
Qp 8. 18" 7.11° 7.94" 3. 64" 0.07" 2.61° 2.61° 35. 83" 39. 00 1.87" 1.82°
4
4.1 “ redun-
dancy recruitment ”
1/2
174
1999
4.2
e 4.3 174

1998
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174
1/2
1/
2001
. 1999.
. 18 1 53-58.
. 1998. . 17 4 70-
74.
. 2005.
. 16 2 375-378.
. 1999.
10 1 26-30.
. 2002.
. 1 26-27.
. 1999. . 102.
. 2001. I
21 7 1072-

1078.

. 1990. —_—
11 20-30.
. 2003.
23 6
958-963.
. 1998.
17 5 45-49.
. 2000.
24 3 298
-303.
. 1995.
15 5 110-
114.
. 1995.
43 17-22.
. 1996.
15 1 32-34.
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