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The response of the agronomical traits and chemical components of tobacco to
organic materials with varied carbon/nitrogen ratios

JIANG Gui-ying', ZHANG Hong', ZHANG Yu-jun', ZHU Jin-feng®, LIU Shi-liang', LIU Fang'
(1. College of Resources and Enviromental Sciences, Henan Agricultural University , Zhengzhou, Henan 450002, China;
2. Luohe City Tobacco Corporation of Henan Province, Luohe, Henan 462000, China)

Abstract: The carbon (C) and nitrogen (N) metabolism directly affects chemical component and quality of Tobac-
co, and the soil carbon-nitrogen ratio (C/N) is the major factor responsible for the C and N metabolism of tobacco and its
chemical composition. In this study, six C/N ratio treatments were set: 0, 6, 20, 40, 60, 90, the C/N ratio in all of
these treatments were adjusted by the maize straw and sesame manure, with the objectives to explore the effect of C/N ra-
tio on the agronomic traits and chemical component of tobacco by the pot experiment. The results were showed that the
dry matter of tobacco roots, stem, and leaves were decreased under the treatments with the C/N ratios of 90, 0, and 6.
While under the treatments with C/N of 20 and 40, the tobacco leaf area was increased, approximately to 600 m?, Te-
sulting in increase of dry matter of tobacco roots, stems, and leaves in the relevant treatments (i.e. the dry matter of to-
bacco leaf was around 80 ~ 95 g+ plant =) . For chemical component, under C/N of 90, the N and phosphorus absorption
of tobacco leaf was reduced, and the content of nicotine in the tobacco leaf at middle and bottom part decreased, while
the potassium (K) content increased to the maximum level of 31.3 g-kg™'. The content of total sugar and reducing sugar
of tobacco increased as C/N ratio increased. In conclusion, C/N ratio of 20 to 40 is favorable for tobacco growth and

chemical composition .
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Y75 B #3:2016-06-20

EETUE 10 FE 2 0852 F) 5D 1350 AN A= 5 X6l A A - 30 280 L AR 5 S B VR T ML I T S 0 L (LYKJ201504) 5 “ 4 AT HIL
T RUE W R R DRAL AT S B AR AR AL (HYKJ201215)

B A 205 (1983—) , 2, T FE B BE A, 0, 1, A RO ) RS . E-mail : jgy9090 @ 126. com.

BIEMES NI (1970—), 5B TR (E N, A B, E NG H3EAb 2 SR E R DS o E-mail: shlliuv70@163. com,



62 T2 X AR AT

o535 &

P T FE T 1 22 A 0, M A G 7 D R
I I L RO I E bR . AR BEEAEY
AR R, HAE VR AR & TR A A8 A 3h 25
LSRG W T R4l DL R 5 3 A
W BB BB TR o R e R B B R R X
R F) A K 2 A e A 7 R 2 RS
AR IR A A TS, 4 B i 42 6 2% B g
o TR T I A4 o B — R A
KR EAT IR C3 1Y, B R by it
TRAS B LA K 2 TR, T L B 0 2 A 2
FRETESS o PR, & BB U 55, R ROE
TR R S A, A HUIE XA 22 K R
FELHE AT 3 OB T RO T o R At A A
PG I BF e 2 . BRar i oroe 29, it 1)
B A AN R 354 25 T R B B A BT i
A RCEFRICE (IR A s R 80 ) &, )
2R 2 T DL S 1 3 5 oF b ) PR
WA, MR T AR 3R T A AR K
P 5 [ S 24 o A AW 5 8 SO A LA, 3 b
PRI 4 UG L 04 TR R T B R, W R AR T
S, AT )T 3 i A A2 J 20 ) R
WA FH TR, R A PG AL
BRAHC LA, 7T D ok o S A AR A5 ERE A
TG Ay FRE AR R 2R K, ke st MR AR SR
P G T IR N R N U =i ol s
(50350, DERIZUR BT HLAE BOMGE AR A T4 4 4k
SR 0 F N TE AL 2 2E R B A S LR S BB
AR THLS T UL, A BILIE B i EAS AL R B2 i A 2 7
e S 5T, TR AR 3 T R R 4R T, R
SRR B XA ) A LR I B B 5 22 (AL
KARBAT %5 FEAT HLDRE XA 98 A B M A it
FARFR R, T 3 644 1A 55 A0 5 0 ok PRI B3
R

YT, FEZEH FRG A HLR TR T R RERTSE
E AR R ERS AT F NG A DL R A 250+
SR AL R A2 ER TS, (E 2 LA g
C/N N R TSR . AR L 5 %, Hag
R A R, M S ol 7 750 4 A ) S A AL X
3, 4 H A DX S ) A AL 400 0 B R0 L it 9 R
fil T B8 I B T e R SRR B N A
BIFFE 4 P 6 KRS AT 02 R R V81 35 AR ) ) e R
FG, A2 1 v 08 X4 38 1~ 0% b Xk s 00 2
KA BRIE FR IS0, S B rk 4 XA WL R 45 2
i PR AL IS ST

1 MRS
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TR TE T A AR M K A7 R 2 el X % 3R 4T, SR IR
FEAARIS , B2 1 15 keo A HHER AR TR
X 2R B, R 4 1, S R LRt AL P R . A
BUF 21.1 g-kg™ ', &% 0.9 g- kg™ ', Bl fi# & 26.7
mg- kg™, HAHE(P,05) 6.11 mg-kg™ ', HALH (K,0)
70.0 mg-kg ™o AR IE MRS HHE 101,

R E C/N AR 6 4~: (1) XTHR, 2lifk
JEALHE, C/N =0(T,,CK);(2) C/N=6(Ts);(3) C/N
=20(Ty);(4) C/N=40(Ty);(5) C/N=60(Tg);
(6) C/N=93(Ty) . HHEF KFEFFMUILHT C/N A
i) (ERFEFFA PR 418.5 g kg™, 2H4.5 g kg™,
C/N=93, 485 1.02 g-kg™ ', 281 10.8 g-kg™ s 2K
DEEA PR 276 ¢ kg ™', 2R 46 g-kg™ ', C/N=6;4
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NH4NO; 4.89 ¢, KH,P0, 4.79 ¢,K,S0, 6.87 g, &L K
KNO; 5.36 g, 73 41, B it FH i oo 2 AL L ZnS0,
H;BO; 23519 0.2 g f10.1 g, HERHS HIEFIMRS
JaBE B A E 1.20 grem ™, BALPIEEE 10
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Table 1 The application rate of organic materials

in different treatments/ (g* pot~ )

e FREEFF(FR)  LIRDHIECF )
Treatment C/N Maize straw Sesame cake fertilizer
(dry matter) (dry matter)

To 0 0 0

Te 6 0 10.87

Tao 20 17.65 9.14

Tyo 40 43.13 6.65

Teo 60 66.95 4.16

Tog 93 111.11 0
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BN HERAE WA B A T 0, B P R AR e
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2.1.1 FARAEFECTHBGRLER K2ER, R
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Table 2 The agronomical traits of tobacco under different treatments during growth stage

g4l ” Mid ZEH] BRI R 5E AR

. Qb E R4 . . ; ; X

Growth Treatment Leaf number Height Stem girth Maximum leaf Maximum leaf Area of

stage reatme ’ © /em /em length/cm width/em leaf/ em?

To 11.33 a 12.33 a 5.30 a 35.27 a 17.56 a 393.0bc

Te 11.67 a 12.50 a 5.33a 33.83 a 18.66 a 400.5b

HIFRI] Ty 11.00 a 12.83 530a 35.67a 19.03 a 430.7a
Resettling

stage Ty 11.67 a 12.43 a 5.20 a 35.57 a 19.03 a 429.5ab

Teo 11.33 a 12.33 a 4.80 a 35.27 a 18.73 a 419.2ab

Ty 9.67 b 6.00 b 3.37b 22.00 b 12.93 b 180.5d

To 14.67 a 31.17 b 7.17b 39.67 b 22.16 b 557.8b

Te 15.00 a 29.00 b 7.53 a 41.16 b 22.50 b 587.6ab

FEA Ty 14.67 a 31.67b 6.83 ¢ 42.33 a 23.00 a 617.7a
Vigorous

growth stage Ty 15.00 a 34.16 a 7.00 b 4.3 2.3 585.6ab

Teo 16.00 a 33.67 a 6.43 ¢ 40.33 b 22.33 b 571.4b

Toy 13.33 a 19.00 ¢ 5.56 d 34.17 ¢ 17.33 ¢ 375.7¢

To 20.67 a 64.00 a 7.13 a 37.67b 22.16 a 529.7b

Te 21.00 a 64.33 a 7.00 a 38.00 b 22.67 a 546.6b

[ i Ty 21.00 a 65.33 a 7.03 a 41.67 a 22.53 a 595.7a

Dome stage Ty 22.33 a 66.67 a 7.13 a 42.33 a 23.00 a 617.7a

Teo 22.00 a 67.00 a 7.00 a 41.83 a 22.67 a 601.7a

Ty 19.33 b 65.33 a 5.67b 35.17 ¢ 18.33 b 409.0c
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Table 3 The dry matter of tobacco during
different growth periods/ (g* plant~!)

EREET

Growth AbFE Lics E-2 n
Treatment Root Stem Leaf
stages
T, 2.97a 1.2 b 10.74 b
T, 1.58 b 1.47 b 12.66 a
IR Ty 2.8 2.21a 11.70 a
Resettling
sage Ty 3.32a 2.01 a 12.40 a
Te 3.2 1.70 b 10.76 b
Ty 0.9 c 0.62 ¢ 3.98 ¢
T 28.02 b 20.86 b 45.9 a
Ty 57.47 a 26.28 a $B.92a
K i
Vigorous Ty 34.53 b 20.57 b 45.24 a
growth Ty 34.53 b 20.57 b 50.86 a
stage
Te 52.20 a 23.41 a 40.17 b
Ty 26.08 b 13.51 ¢ 36.61 b
T 26.00 b 54.00 b 74.63 b
T 36.33 a 57.25b 84.87 b
B T59] Ty 34.25 a 66.25 a 81.43 b
Dome
age Ta 35.25 a 59.50 b 94.49 a
Teo 35.33a 57.00 b 78.77 b
Ty 29.50 b 47.50 ¢ 50.46 c
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T Ty Bl Tyob B L i 83 T AL E b B rh i
M5 R D Ty Rb L 3 i T e AR B Rt
A& A ML R A L 2 e T = BRAR 3,
To T FER & im0 IR Tolb BRI A &
HAEPTA BRI R i A TRARAKCE . BLHTE LY
MR 3 = AS R K R X R AR, D — T
IS UE T A UL R R it s R T A ML
FRREHL, TR AR EHLEUKE T, A Hed m A
MURH B 25 5 3 UM A STE A R4,
RELAS T VEI R R IR

2.2.2 MetEEASE s E RN DL LA

F R (B 1(b)) o EARI AR, Ty Rl Toohcb PR 42
i A TR AL B AR AR 2L Ty 4 PR
WA R . R AR L Ty A P A B R
T HE A, BAOKE  BRAE LY 40 I A AT
R X W (1 AL o

2.2.3 JACHATAE MM BRE  REAR E A
LTS el i A, DAL S i 4 0 e e A (T
(c))o TE L FBIE T Ty il Too b B4 50 55 5 W 25 5 T
FE AL P (EAE A R AR, 8 5 R B R
EU A3 0 12 ST I B AR I AR 3, ELLA ootk
H AP A R iR, IR B 31.3 gokg o XTI REAZH
T Too b B HA I JE BEE, T 9 B 3D, I i 4%
PR AN T B e AR RN P 5 R

2.2.4 ABTEE K1) BRENEETFEAS
AL WA i Dien W e DR L i & wt
AR SR T R DL T b B o, R LU g mlad
A PR S TS B . A R A Ty
Ak B SRS e e, X RS TR A T
HE O3, 7= A e AR 2800, 773 A1 Al RERE Tt A K
R EORFE AT A R T Y o BE AR Ui
PRI 1 AR LI, X AT BE Rt T A IR
It TR £ e s S AR R HA
IR BT AR Z 3 T K S 23 B ARAR, Br A
T T AR R S R IR

2.2.5 AP RIL LARM B GEHAL T EAR
Ko ASFIBRA AL B A AR R A i 42 L Ty
Kb B B G U 35 v T B AR B

2.2.6 JAmAE A ERALREAR, M6 R
BEHREANG AE L H ARE FA HL A R Xt B Ak B
AR 2 TIE A LR AL B A
PRI R I 8 A 55 R A B A R0 L 1 6 T £
RS T fmt b, B RAT, e Ak T A A o 5
ot BB A LG B4 T A AR e ) A
To W& THE AR, B DU HLYPEL Y & PR R L
REAB AR LR (0 A B 25 o BV, JAT P A A Bk
RS I S L n (] 2) .

2.2.7 BHEZRERRHESE K4ER, B
IS SO P 5 e L P S I 4 i e, T 3R A ) 55 B
A WAL B T o TR T o SRR JEORER A A [F)
IR, B A HLPRHIE 2L B K, BRI b
EEE GO, e R B A LR R LY
SR8/, X 2R A FLRE s i BT
iR, BRI SRR AR B2 BR A R
oy EE VORI TR AT A, & s 0 TS
Yy (et ) AR o BT LAaT ATEAS R0 JE 7=



55 4 3]

LRELAF MG VIR AR P22 B X5 AN [ Bk 50 EEAT LR A i 3 65

AIAEIETR 38 21 A FLR A B UL , 1 I e

SR A SO, D8 TE R FE I R R B ER R

o I O T /Ty amT,, BTeo &3Ty
T @ EN| (®) 2
~5 TESE N
257 224 259
25 25 B 2E
& 2% _H§3' :.Hézo-
&n £ &gt 4 €
® =10 e c = Aol
&£ Hs 1y HE
= - s 20 o
st o L gt ot s st o e
Upper leaf Middle leaf Lower leaf Upper leaf Middle leaf Lower leaf Upper leaf Middle leaf Lower leaf
i F #6547 Leaf positions - B ¥ 47 Leaf positions M- H ¥ 47 Leaf positions
40 40 6r
~ (d) _ (e)
“an 8 "on S St
<230t 2530}
o O = S 4r
=¥ 23 50 23
HI]THHEZO- :\HQZO W= 3t
4”1,5 418 bac '\‘:j{iz_
B ) 5 0 3
b s o a1 = 3 - o i i b s - o s
Upper leaf Middleleaf Lower leaf Upper leaf Middle leaf Lower leaf Upper leaf Middleleaf Lower leaf
- J7 # f7 Leaf positions iy # f7 Leaf positions M # fi7 Leaf positions
Bl ARLEREARRSBLMHFEE(a) 2B (b) 25 () EEF(d) T () =TSR/ SLL (1)
Fig.1 The total nitrogen (a), total phosphorus (b), total potassium (c), chloridion ion (d), nicotine content (e) and
K/Cl ratio at different leaf positions of tobacco under different treatments
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Fig.2  The response of nicotine content to total

nitrogen content in tobacco leaf
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S A R SRS B IR . AR AR AL
SEORFEMT A BRI 2 5, X s R
PER R S RS RS T R ARG,
ERBEICE WA B B, AR PR EAR M
C/N JE [ B/ FE C/N & (WK F 60) sl K (4n
/NT 20) B, AR ) T A S MR R A K A
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Table 4  The total sugar, reducing sugar and starch content at different positions of tobacco leaves
A S JIJ:':?’FE TER J@??ﬁ%/é*% ﬁﬁb‘ﬁ/kﬁ)ﬁ %’%ﬁ/kﬁﬁi
T Total sugar  Reducing sugar Starch Reducing sugar/ Reducing sugar/ Total nitrogen/
/(g-kg™h) /(g-kg™h) /(g-kg™h) total sugar nicotine nicotine
To 152.63¢ 101.44c¢ 125.39a 0.66 2.95 0.60
Te 162.56b 131.66b 92.93b 0.81 5.27 0.75
LA Tyo 170.89b 140.27a 85.42b 0.82 5.70 0.77
Ulzi)fr Tyo 180.34a 145.71a 75.92b 0.81 4.85 0.74
Teo 193.93a 146.03a 62.08c 0.75 5.42 0.76
Ty 155.80¢ 123.36b 55.25¢ 0.79 4.44 0.67
Ty 205.37b 149.62b 75.69a 0.73 6.93 0.83
Te 217.04a 154.71b 61.65b 0.71 7.60 0.86
T}Eﬁj T 203.59 156.53h 57.53b 0.77 7.60 0.97
et Ty 212.11a 163.67a 50.13b 0.77 8.32 0.9
Teo 221.81a 170.90a 42.70¢ 0.77 8.86 0.85
Ty 203.04b 181.20a 38.93¢ 0.89 12.94 1.02
Ty 148.47¢ 129.74b 59.21a 0.87 10.31 0.99
Te 159.17¢ 134.13b 52.44h 0.84 9.56 0.94
DU 184.88h 144.82b 49.40b 0.78 12.79 1.18
M e 2048 181.61a 45.36b 0.89 23.28 1.56
Teo 226.93a 195.93a 41.47¢ 0.86 24.37 1.45
Tog 214.37a 191.52a 38.20c 0.89 31.22 1.63

b, KT 251 B, A HLYEH A SHE AR G AL, 15
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AR B2 R 8 A P 1 R 2% B LA DG o 1) 5 J R
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~18% , i JE R/ SN = 0.9, BRA S E 1.5% ~
3.5% ISR 1.5% ~3.5% , &8 AE 2% L) |,
AT BRI 1% VAT o HARXS HOAE 38 JFR /Al % 2L 8
~ 12, BA/EERLL 1 BN T 1O, A LR T
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