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Hfects of nitrogenfertilizer and planting modes on root characteristic
of winter wheat in sub-humid farmland ecological system

ZHAO Lin' ,FAN Yaning' L1 Shi-ging*” ,WAN G Quartjiu®
(1 College of Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China;2 Institute of Soil

and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resource, Yangling, Shaanxi 712100, China)

Abgract : A field experiment was carried out on the s0il located in the south part of loess plateau soil
with 632 mm precipitation and Xiaoyan No. 22 used asindicating cropsto study the efectsof nitrogen fer-
tilizer (no nitrogen application and nitrogen application 120 kg/ hm?) and planting modes (control-C ,plastic
sheet-mulching- PSM ,ridge-furrow tillager RFT and plastic sheet-mulching on ridge- PSMR) on root charac-
teristic of winter wheat. The results showed ,the root weight was gradually increased from reviving stage to
booting stage ,it reached maximum at booting stage ,then it decreased with growth stages;root weight with
nitrogen was higher than root weight without nitrogen used in different growth stages under different
planting modes. C and PSM s root quantity per plant were morein reviving stage,C and RFT s root quantity
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per plant were increased dgnificantly when entering booting stage ,in booting stage ,root quantity per plant
of PSM had a vemarkable increase ,while root quantity per plant of RFT increased gradually when entering
heading ,and root quantity per plant of PSM and PSMR decreased in heading stage;root quantity with ni-
trogen was higher than no nitrogen used in different planting modes,being 9.8 and 7.7 separately. The ra
tio of root to ground were sgnificantly different at 0. 01 between different planting modes,the ratio of root
to ground of RFT was largest ,which was 0.491 ,and PSM s was lowest ,which was 0. 432 ;the ratio of root
to shoot of nitrogen application was higher than no nitrogen application in the whole growth stages,and
there was a remarkable relationship between nitrogen application and no nitrogen application (P <0.01).
Nitrogen application is a key fact when selecting planting modes in wheat producing.
Key words: nitrogen fertilizer ;planting modes;winter wheat ;root characteristic ;farnrland ecosystem
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Table 1 Properties of experimenta oil infield experiment

/cm /(g- kg 1) /(g kg™ %) /(mg- kg 1) NO3 " -N/ NHa*-N/ /

Layer 0. M. Total N Avial. P (mg- kg~ 1) (mg- kg~ 1) Mgnme%a.\l If(i%(-eii)N

0 20 11.5 1.25 5.42 18.55 5.14 221.4

20 40 9.1 0.98 4.46 22.85 2.43 208.9

40 60 6.7 0.78 3.28 5.85 2.57 200.5

60 80 5.0 0.61 4.76 7.85 1.55 204.7

80 100 4.6 0.54 2.37 8.04 3.68 207.4
1.2 , , 20 cm,

2 : 2cm; : 30 cm,
( ,CK) (Plastic sheet 30 cm, 2 1

mulching ,PSM) (Ridge furrow tillage, 22, 15 m’ (4.6 m x
RFT) (Plastic sheet mulching on ridge, 3.3m), 3 20
PSMR) 4 ; 120 cm; ( 46 %) ,

kg/ hm* 2 , , 8 , 1 500 kg/ hn? 200310
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Table2 Dry weight of root in 0- 40 cm layer in different growth stages kg/ hm?
/ (kg hm-?2)
Planting mode Nitrogen content Reviving Jointing Booting Heading Flling Average
0 40.0 191.0 221.0 254.0 289.0 199.0
CK 120 47.0 218.0 269.0 293.0 259.0 217.2
Average 43.5 204.5 245.0 273.5 274.0 208.1
0 58.0 141.0 167.0 330.0 187.0 176.6
PSM 120 90.0 217.0 294.0 372.0 307.0 256.0
Average 74.0 179.0 230.5 351.0 247.0 216.3
0 76.0 219.0 267.0 308.0 299.0 233.8
RET 120 84.0 228.0 281.0 367.0 306.0 253.2
Average 80.0 223.5 274.0 337.5 302.5 243.5
0 44.0 209.0 266.0 287.0 224.0 206.0
PSMR 120 77.0 169.0 175.0 339.0 237.0 199.4
Average 60.5 189.0 220.5 313.0 230.5 202.7
2.2 ,
1 1 , ,
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Fig.1 Root number per plant of different planting modes
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Fig.3 Ratio of root to over-ground of wheat in
different planting modes
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Fig.4 Ratio of root to over-ground of wheat of

different nitrogen treatments
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Table3 ANOVA result of ratio of root to over-
ground of different planting modes (n= 36) .
Plant modes Average
RFT 0.491 A ' '
PSMR 0.476 B '
CK 0.453 C
PSM 0.432 D
Note: The valuesin the same line with different letters show sg- '
nificant difference at 1 % levels,below is same. ! (13]
4 (n=20) ! !
Table4 ANOVA result of ratio of root to over-
ground of different growth stages (n=20) ) )
Growth stages Average , S
Riving stage 0.597 A [14-15]
Jointing stage 0.790 B [1617]
Booting stage 0.328 C !
Heading stage 0.323D
Flling stage 0.263 E ( )
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