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Effects of Nano carbon on the soil moisture and nutrient and the growth of
wheat in Guanzhong region
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Abstract: By belt application of different Nano carbon contents (0, 0.001, 0.005, 0.007 kg-kg™" and 0.010 kg
-kg™") at surface soil layer of 5 ~ 10 cm in the winter wheat field, we analyzed the effects of nano carbon on soil mois-
ture and nutrient, winter wheat growth process and yield. The results showed that belt application of nano carbon in the
soil could increase soil moisture content in root layer of winter wheat, reduced the moisture content of deep soil and de-
crease the fluctuation of soil water distribution. Compared with the control group from winter wheat seedling stage to grain
filling stage in 5 ~ 10 cm soil depth, the test zones with 0.007 kg*kg™' and 0.010 kg*kg™" in gravity nano carbon con-
tents increased the average soil water content by 4.5% and 6.8% , respectively. Nano carbon effectively improved the
wheat field soil’ s retention of nutrients in different growth stages of winter wheat, and in the same growth period, the nu-
trient concentration of surface soil increased with the increase of Nano carbon contents. And compared with the control
group during winter wheat grain filling stage in 5 ~ 10 cm soil depth, the test zones with 0.007 kg*kg™' and 0.010 kg-
kg™ in gravity nano carbon contents increased the average nitrate nitrogen by 25% and 33.6% , average available phos-
phorus by 43.7% and 51.3% , and average available potassium by 6.6% and 17.5% , respectively. The stem diame-

ter, leaf area and biomass of winter wheat were generally positively correlated with nano carbon contents in the whole
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growth period of winter wheat, and the test zones with 0.007 kg-kg ™' and 0.010 kg-kg ™! in gravity nano carbon con-

tents on the growth and development process of winter wheat is the most significant, the yield compared with the control

group increased by 2.4% and 3.5% , respectively.

Keywords: nano carbon; winter wheat; soil moisture; soil nutrient; growth characteristics; yield
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Fig.1 The influence of nano carbon content on soil water content of winter wheat field
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Fig.2  Analysis on difference value of nitrate nitrogen in soil before and after sowing of

winter wheat under different nano carbon content
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winter wheat under different nano carbon content
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Fig.4 Analysis on difference value of available phosphorus in soil before and after sowing of

winter wheat under different nano carbon content
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Table 2 The influence of nano carbon on the nutrient content of winter wheat

B KB B - F Leaves 22T Stem HRHB Root
G vt}? ~ ol Nano carbon content
ronT pent /(kgokg™") NO;"-N  POS--P K* NO;"-N  POS--P K* NO;"-N  POS P K*
0 26.30d 1.87d 27.43e 30.87¢ 2.12d 32.80d 21.57¢ 1.57¢ 33.53e
0.001 27.07¢ 2.23b 31.37d 31.13b 2.73a 37.43¢ 22.93a 1.67b 41.70¢
B
= 0.005 27.27b 2.03¢ 43.10a 30.93¢ 2.55¢ 38.53¢ 22.73b 1.87a 34.66d
Recovering stage
0.007 27.17b 2.30a 36.06¢ 30.5d 2.61b 41.57b 22.50ab  1.96a 42.50b
0.010 27.80a 2.27a 36.93b 31.4a 2.66b 45.40a 23.10a 1.77b 43.86a
0 20.13d 1.57d 21.5d 23.83a 2.01b 25.86b 19.27¢ 1.40¢ 25.70b
0.001 20.37¢ 1.80b 24.27b 22.93b 2.03b 21.36d 18.73d 1.47b 27.61a
Tfiw,ﬁﬂ 0.005 20.30b 1.73¢ 24.40b 23.10b 2.11a 22.50¢ 19.43ab  1.50b 22.53d
Jointing stage
0.007 20.50b 1.80ab  22.13c 22.97b 2.13a 25.61b 19.63a 1.37d 24.70c¢
0.010 20.73a 1.90a 25.27a 22.80c 1.97¢ 27.07a 19.57a 1.56a 27.56a
0 17.37b 1.33¢ 17.03e 19.60b 1.70b 20.27b 16.70a 1.36¢ 21.03b
0.001 17.47a 1.60a 17.93d 18.97d 1.67¢ 18.80d 16.86¢ 1.47a 20.93¢
gl
:hﬁh i 0.005 16.83c 1.50b 20.23¢ 19.27¢ 1.73b 19.26¢ 16.60b 1.40b 20.60d
Heading stage
0.007 17.57a 1.57b 20.80b 19.13c 1.70b 19.10c 16.67bc  1.30c 21.51a
0.010 17.47a 1.63a 21.30a 20.03a 1.81a 21.27a 16.53b 1.44a 21.73a
0 9.50¢ 1.27b 11.05d 10.5¢ 1.40a 13.60ab 8.80a 1.13a 13.30c
0.001 9.60b 1.26ab  11.60c 10.8a 1.27¢ 11.87¢ 8.60bc  1.06b 13.44¢
e
. (§7ﬁ./ﬁﬁ 0.005 9.63b 1.23b 13.36a 10.67b 1.33b 12.93b 8.47¢ 1.10b 13.43¢
Grain filling stage
0.007 9.47cd  1.16¢c 11.87b 10.60b 1.33b 13.61a 8.36d 1.07b 13.73b
0.010 10.03a 1.30a 13.27a 10.73ab ~ 1.37b 13.70a 8.63b 1.13a 14.17a

T A BB G A R FRER R 22 5 35 (P < 0.05) , Rl

Note: different letters in same column indicate significant difference at P < 0.05 levels; the same below.
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Table 3 The influence of nano carbon on growth characters of winter wheat
R TS A KA A H I Growth period
/(kgkg™") Growth characters AL BT B BB R
Treatments Seedling stage ~ Recovery stage Jointing stage Heading stage Grain filling
BE#5 Plant height/cm 16.500+1.300  31.940+2.800  63.100£3.200  70.900+4.200  61.580+3.100
Z5H] Stem diameter/mm 1.386+0.191  1.664£0.257  1.606+0.065  3.282+0.101  4.04720.217
° MTH Leaf area/(em?+#k~')  22.830+1.410  36.250+1.580  88.540+2.360  72.040+2.030  56.8301.250
Ayt Biomass/ (g 4k 1) 0.266£0.041  0.482x0.052  0.896+0.067  1.540+0.133  2.200+0.223
B Plant height/cm 16.700£2.100  29.200+2.200  59.200=4.800  71.000£2.300  67.400 +2.500
ZEH1 Stem diameter/mm 1.301£0.254  1.563+0.225  1.697+0.113  3.045+0.083  4.278+0.226
0-001 MTH Leaf area/(em+#k~1)  24.750+1.030  33.480+1.060 85.830+2.740  69.320+1.550  60.040=3.130
A Biomass/ (g Bk 1) 0.204£0.023  0.455x0.031  0.751+0.051  1.880£0.142  2.370%0.216
Bk Plant height/cm 15.6001.400  29.400+3.300  58.500=1.500  69.400+2.600  71.000 % 1.900
ZEH1 Stem diameter/mm 1.191£0.152  1.555£0.206  1.641+0.236  3.464+0.218  4.426+0.134
000 T Leaf area/(cm?#k ) 28.660+1.580  35.100+1.770  94.080+2.520  73.880=1.360  55.480+2.160
EYIEE Biomass/ (g Bk 1) 0.193£0.016  0.413£0.048  0.861+0.073  1.960+0.114  2.08+0.274
B Plant height/cm 16.800=1.600  28.000+2.800  61.000+2.100  75.300+1.800  66.800+ 1.500
ZEH] Stem diameter/mm 1.255£0.205  1.522+0.176  1.670£0.129  3.377£0.193  4.684+0.208
0007 BB Leaf area/(cn-#E~')  29.130£1.060  37.210£2.140  91.650%0.910  72.040+2.420  63.260+1.770
Atk Biomass/ (g k1) 0.201£0.033  0.501£0.025  0.904+0.032  1.790£0.208  2.460+0.316
Bk Plant height/cm 16.900£2.000  29.200+1.700  66.200£2.400  73.500+2.200  69.400 +2.700
0,010 Z5H] Stem diameter/mm 1.31820.173  1.528+0.227  1.675£0.260  3.883%0.144  4.530%0.176
M Leaf area/(em?+#k~')  29.770+1.210  38.030+0.830 101.200+2.280  75.460+3.380  66.700 = 1.510
A )it Biomass/ (g 4k 1) 0.213£0.019  0.494x0.044  1.050£0.028  2.140+0.153  2.530£0.197
T4 HRBETENEFEERRTENZ I IRET] o

Table 4 The influence of nano carbon on winter wheat

yield traits and yield
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