ISSN 1000-0933
CN 11-2031/Q

e '_'}_!'_’__'_

- - .
= h‘f_- -
. o = "
- Ay ‘. -
M PPy B b " — " 4 s / ;
. o P -~ = 't s L
- b - i L S - —— Loy o |
BT = g o —=" 3% v B
- o -

PEESFFS #
BRI =R E SR L
4 % B B B tH kit



AT ER
( SHENGTAI XUEBAO)

PERRA LS AR F£34%E F o6l 201438 (¥A7)

B R

BAEIE 5 FRLEGR
TR ENE UL AT T TE M A R o0 v vvennrnrnnn e K OB EH,DEE, L (1327)
}k%é}iﬁ’lﬁiﬁ: Biﬁcﬁﬁfﬁ/ﬁh\#ﬁéﬁﬁﬂﬂﬁlﬁ ................................................... gKH}E m!j’ ﬁﬁ (1340)
PIRHE R R GIR LA D U JE I ITAE T 3 e eevvereeremnniee e KA, kBT (1352)
W A R LD oy P 1 PSR S AR A (1361)
2B Fa BB R I IR T e & R BEER EEIT L (1371)
A T3S EARGEMNTARBESZEEFMETEHT e ST AT, HNE % (1379)
o T P G I o g ) SR F O,E #LE W% (1391)
MEEERES
iR AR R B A o A A 4 W A KA A AR A R e B R,E 9T, 2 HFK,F (1401)
ZAEBHEFAANREDZCETEBES TR H e WA, L, EREEE (1410)
AR T F A LR AR ARE LA A KT AL BEARGZ R - XK R, (1418)
o, JA 4 K S N R B BB T ) JH B S0y e eeer et PR FRAE KR E (1429)
AT Voronoi B &R E RIART R 5 AT HE R BTG woeervneeessinnesininnnnn. XM, EREE,E ,% (1436)
A REMRE MDA T A e MEE ] & T, LR 25 % (1444)
A TAPE RGBT RARBAREKI G HPEBTGT oo JANE B UE R K% (1451)
R R ARG AL RO AR BN A FAERI ML - ovvvvvennnne HAH,FRA I L% (1461)
B BEERMAESRS
AR AR T AR BE T LM AT S LA AR A M2 R, BE R, & (1471)
B COLRIETT 3 T 4% B RAGH ALY 23R B R An R RBFF AL I T PR oeeemeeees

....................................................................................... MW HREE x|, % (1481)
P E AL S0 FAEKRGE T NGB EENLE e F F KAKR,HMEE, 4% (1490)
L GIS 35 T W 4R R AR GAHEHE TR FRE N EAE, ERY, % (1503)
e K Pt X L 3E K SURR 5 A A5 AR B AT F R AR 89 Fom e eveneeeeeennnns BB, KERL,ZE R, % (1512)
R ESTAAGR R KA E o 6 Z H A AR e o4\ YL E WL (1520)
A R 0F B T A K SR K 6 A R AR AR R R R AR A fE#, 0 B, & W, % (1527)
I FEARE T T TFRTEERIOGIR B T e, B B RMmEZT,H % (1535)

B R 2050 B 0 I I 17 2 28 - = 2 £ PP I gﬁ,ﬁ;‘é:}a’y‘;yj él,%k(1548)



SN KIFFERES

B SWAT ALABF 70 380 7T i3 £ W b)) A Fo S AR BALKT R Hmhy oeeee FEpE kT, TEME, % (1559)
KO RE R AR E RIGAARETACAY o L £ Jfeevnermrerrneneeenn WAL, F o R AF,E (1568)
BRETE LR IAER G SAER TR R F R FANBEZF,F (1575)
R B ACHA BT o4 /R 36 3R LB BB BE AL wvveeeennnes Elams, P, E 8, % (1587)
M X R\ LEA MR RE AT E R G IER G AT F e R #EFER,FHE F (159)
BESF=LES

FETE LA JH B I 2 ZST0A] ceeeernneeri et /N5 (1606)

HAFIEARSHCN 11-2031/Q * 1981 * m * 16 * 288 * zh * P ¥90. 00 * 1510 * 30 * 2014-03

EEEEEEEEEEECEEEE

HEEBE . FTLR R P B——E LA F A AR, R T K L AR R A A 2K a3 246 I3 432 v [ 55 30 6 1)
ST R AR/ N — B R T SR (3 FLTRT IR X LA F AT, K PR AR B AR 5T 09 4 (AT 15km, ]
ATV [ A [ PRkl it 2 — , Bl 30 22 55 (0 TR W , PRIV b IX o A B 22 S AR BR G TT R W B, T 2R
BRGAE T b B TR A ) o TV A e 1 e A, A 25 7 4 T W F b P BB o B ™ %o 2% DX s A 71 b = 25
LAV S TVERF ST, 7T ATV S A 25 R 358 100 T 45 0 R JR 4 AR 4G o 1Rl v ¥ 3 0 3 Jr oAy 3 i Y TG0 Ry
Sl

FEREGRRE: FEAZUZ ol K% E-mail: cites.chenjw@ 163.com



55 34 %55 6 1] 2o & E2 Eiid Vol.34,No.6
2014 4F- 3 H ACTA ECOLOGICA SINICA Mar.,2014

DOI: 10.5846/stxb201210231469

BRI, TR SRS I SR BB i A IR, T AR Al A K X 0 AR R OB RN B AR 25241, 2014, 34(6) :1429- 1435,
Liang T B, Yin Q S, Zhang Y L, Xie J P, Wang B L, Cai X J, Guo W M, Wang J W.Effects of nanocarbon application on nitrogen absorption and
utilization of flue-cured tobacco.Acta Ecologica Sinica,2014,34(6) ;1429-1435.

Jite PR 20 K i o 8 ) s 3= R AT A0 1 AR B 2 i

BRI, F ok KEh HeF  TEM REX THR, 2345

(R R R R RS N R LA 5 e, KM 450001)

FEE O WIBA AN R L £ 15 0 SR R RMSOR O T A O,  AE R T BIFSE T 9K B R R R R R AE KR E TR
R MB RN s2m 25 R LW, 765 AL R AR Bk RE A8 PEHE 1 AR R AE KR T, B S 4R i AR AR 2 15 3 1 R ok
RAAY & IR T YRR R &, PRI T B LRUH &S B AR S MR R AW 052 2 R I ik

ARG B A3 C o ST RBR AN G A0 T R AR o A A 2Ry R S, SR 485 T X S A Rl i S R BE I MRAR R A KR
B IEERARIEE A HYIRR , YRR IC I M R ABGE T, 35 W 2 5 T ZUIE R R 3 48 55 1 B2 43 30l 3K 3 14.449% Fn

9. 62% , AL T AR L IEFL B AR
KR AR s DKl ; A Wl A =R

Effects of nanocarbon application on nitrogen absorption and utilization of flue-

cured tobacco
LIANG Taibo, YIN Qisheng, ZHANG Yanling, XIE Jianping”, WANG Baolin, CAI Xianjie, GUO Weimin,

WANG Jianwei
Zhengzhou Tobacco Research Institute of China National Tobacco Corporation, Zhengzhou 450001, China

Abstract: With the improvement of the agricultural technology, especially the application of chemical fertilizers, the crop
yields have greatly increased in the past few decades. Nitrogen application is one of the most important measures to increase
yield and improve quality in tobacco production. Although nitrogen supply drives productivity, excessive nitrogen fertilizers
and irrational application have become the serious problems in many fields. The residual nitrogen in the soil caused not only
the decrease of nitrogen use efficiency, but also the increasing risk of environmental pollution. Thus, improving fertilizer
nitrogen use efficiency and reducing fertilizer losses are significant to the agricultural development and environmental
protection.

Nanomaterials have some particular properties such as surface effect, volume effect, quantum size effect, and so on,
which macro materials do not have. Nanotechnology has become one of the hot topics in the scientific research field because
of its wide applications. Many studies found that nanomaterial can enhance crop seed germination and promote plant growth.
And chemical fertilizer utilization rate can be increased by nanomaterial application in soil. Tobacco is an important
economic crop in our country, and excessive fertilization occurs occasionally in tobacco production. A recent study has
shown that carbon nanotubes induce growth enhancement of tobacco cells. However, to date, only few reports exist on the
effects of nanomaterial on tobacco growth and nutrient absorption. So this study was conducted to determine the effects of

. . .o . . . . 15 . .
nanocarbon on nitrogen absorption, assimilation and use efficiency of tobacco plant using °N tracer technique, to provide
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theory basis for nanocarbon research and application. A pot culture experiment was carried out with tobacco cultivar
Zhongyan100 in the greenhouse of Zhengzhou Tobacco Research Institute. Four treatments (T1, T2, T3, T4) were set up
and each treatment had 15 pots. Eight pots of T1 and T3 treatment were used for "N tracer experiment. Plant organ and soil
samples were taken for analysis at the resettling growth stage, vigorous growth stage and maturity stage.

The results showed that nanocarbon application promoted root growth, increased root biomass and root vigor, and
increased dry matter accumulation of tobacco plant. At maturity stage, compared with T1, the dry matter accumulation of
root, stem and leaf increased 6.73%, 19.17%, 7.92% (T3) and 9.12%, 12.44%, 3.89% (T4), respectively.
Nanocarbon application increased nitrogen content and nitrogen accumulation amount, without effect on nitrogen distribution
of different organs of flue-cured tobacco. At vigorous growth stage and maturity stage, the plant nitrogen uptake, 25.29%—
34.62% of which derived from fertilizer and 65.38%—74.01% from soil. Nanocarbon application increased nitrogen
absorption amount both from soil and fertilizer, which attributed to strong root absorption ability. The total nitrogen uptake
increased by 14.11% and 15.63% at vigorous growth stage and maturity stage by the nanocarbon application. Nanocarbon
application increased nitrogen utilization rate by 14.44% ( base fertilizer) and 9.62% ( top dressing ), respectively.
Meanwhile, the residual ratio and loss ratio decreased significantly by the nanocarbon application, which had great benefit

of decreasing nitrogen loss. Therefore, nanocarbon is suitable for making new fertilizer and using in tobacco production.

Key Words: flue-cured tobacco ( Nicotiana tabacum L.) ; nanocarbon; nitrogen absorption; nitrogen utilization
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Table 1 Effect of different treatments on dry matter accumulation of flue-cured tobacco

ZiEy Syl REA 5 A

Qb3 Resettling growth stage Vigorous growth stage Maturity stage

Treatment 2 Root/ 2% Stem/ I Leaf/ 2 Root/ 2% Stem/ I Leaf/ 2 Root/ 2% Stem/ I Leaf/

(g/tR) (g/tk) (/%) (g/tk) (g/tk) (g/ ) (e/tk) (e/#k) (g/#)

Tl 1.80¢ 2.00¢ 7.00c 7.50a 14.65b 30.85b 15.90b 55.93b 70.56b
T2 1.95bc 2.40b 7.20c 7.65a 15.70ab 32.20ab 16.02b 59.93ab 72.60ab
T3 2.20b 2.70a 8.80b 7.75a 16.60a 33.85ab 16.97a 66.65a 76.15a
T4 2.50a 2.60a 10.00a 7.50a 15.00b 32.75a 17.35a 62.89ab 73.29ab

RIS Bt oA [l TR R 22518 5% 3 KT
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AL it FE 490 K 5k 7 40 AN [ R 12 2 s ORI Pk R R
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Table 2 Effect of different treatments on nitrogen accumulation and distribution among different organs of tobacco plant at maturity stage
i MRE L 45l
Ab3 Content /% Accumulation amount /( mg/ {4k ) Ratio /%
Treatment . o o
#R Root =% Stem I Leaf #R Root == Stem I Leaf # Root =% Stem I Leaf
Tl 2.02b 1.16a 2.91b 321.18b 648.81¢ 2053.30b 10.62¢ 21.46a 67.92a
T2 2.02b 1.15a 3.01ab 323.60b 689.20b 2185.26b 10.12be 21.55a 68.33a
T3 2.26a 1.13a 3.10ab 383.45a 753.12a 2360.63a 10.96ab 21.53a 67.50a
T4 2.30a 1.17a 3.20a 399.05a 735.84a 2345.17a 11.47a 21.14a 67.39a

2.4 JEMAR AR AN [F) o TR 28 2R M

PN RERIRIGSE T (3 3) W, 78 HE A 30 0 3
W] MR TR B A E 25.29%—34.62% K H T HE K},
65.38%—74.01%K% A T 13, SHERK A, sl
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Table 3 Effects of nanocarbon application on tobacco nitrogen uptake from different sources

K 1 AUAHE 20 NDFF S+

S i SR Sk [ EAL Y % NDFBF K H B AL AY % NDETR & Total HEHY% NDFS
Growth stage Treatment TNUA W Wt Wi Mok ykfﬁﬂ u&u@ WAL LY f5] Wi WL L £

/(mg/ k) NUA NUR NUA NUR NUA NUR NUA NUR

/(mg/ k) /% /(mg/H) /% /(mg/tk) /% /(mg/tk) /%

K2 Vigorous T1 1404.23h 291.23a 20.74a 194.90a 13.88a 486.13a 34.62a 918.10b 65.38h
growth stage T3 1602.42a 297.07a 18.54a 173.63b 10.84b 470.70a 29.37b 1131.72a 70.63a
A T1 3022.55b 499.36h 16.52a 285.01b 9.43a 784.37h 25.95a 2238.18b 74.05a
Maturity stage T3 3494.92a 571.54a 16.35a 312.44a 8.94a 883.98a 25.29a 2610.94a 74.71a

TNUA; total nitrogen uptake amount; NUA ; nitrogen uptake amount; NUR; nitrogen uptake ratio; NDFF; nitrogen derived from fertilizer; NDFBF: nitrogen derived from

basal fertilizer; NDFTF; nitrogen derived from topdressing fertilizer; NDFS: nitrogen derived from soil
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Table 4 Effects of nanocarbon application on nitrogen utilization rate

Jit A 1 A3 MU Uptake/ % - H gk B ik
Fertilization time Treatment R Root 2% Stem I Leaf 231 Total Residual ratio/% Loss ratio/%
FNE BF T1 4.12a 7.11b 24.44b 35.67b 21.78a 42.55a

T3 3.80a 8.96a 28.06a 40.82a 20.05a 39.13b
JBAE TF T1 4.84a 9.89b 32.77b 47.50b 10.00a 42.50a
T3 4.84a 11.53a 35.70a 52.07a 9.03b 38.89b
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