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Table 1 Irrigation dates and irrigation amounts during growth period of flue —cured tobacco
BPI API FPI
H¥I(A—R)
Date(m —d) iy F R P F R [ AR
West side East side West side East side West side East side
06—17 105.5 110.0 0.0 109.5 109.0 0.0
06—27 73.5 72.0 130.0 0.0 78.5 0.0
07—07 88.5 84.0 0.0 104.0 104.5 0.0
07—27 136.5 140.0 119.5 0.0 125.5 0.0
08—16 107.5 111.5 0.0 130.5 110.0 0.0

1.2.2 2FKpmx  TIEEKERHFDR 73
e, 2 4 )2 K 0~20 em ,20~40 ¢m 40~
60 em, RAVKE-FHRETTEIBHFEKE ET, KE
RN .
ET=P+tI1tEg—AS—Rs— D
X, ET WEYZEBEZR L E (mm): P, [ HEF
PR B T R AT & (mm)s Eg A KE K E
(mm): ET JZEH0E (mm): Rs, D JyHiERA2 I & AN
FETHABIRE (mm), B TR A/ G,
BRI AL IR, [N P Rs ATLAZZRE 060 X
KRR 10 m, [F I A] 288 Eg KR EIRSETH
[EREK R, BT R AR L m, Bt D]
PLZmE , AS SR X P - 8K 7 AL & (mm), i
FDR 72 0 - 58 5K & kA5
AS = Z(S]i_ S2;)

A, i A HIEER o e LIEEIREL S1 AT S
SrAAET LIRFNT 1yl iy L3 &K &, 5 g3
VKM T LK & B AE— 4 JZ R A,

SULERR RSN SHEIAORITR A F R A
.9 PSSR, TARTSAS0MA) F DR W5 (7] 5
BRI AN I DB K 500 PS8R
BAN LS4 K R P R
L.2.3 metazgrmRal g A SHE fE
=Bt SHIRABFEAN 42 SHEHR(GB 2635 92) 15
HHET 54 BRSNS B L,
L24 RGN E I
2 T BT
2 ERE
21 RS EEHSREE

FEAR 25 T BB HIAREIE P74
BRI BN 2 Bk, 2005 SR N 7
WEBERT IR 478.5 mm , 3t 5 mm BL_L 404 8RS
Ry 431 mm S AE T BRI LAY 69272, T
SRR BRI F TR 10C OB
2558, 4°C. K5 1 4 T TR R R Y 6. 17
mn/d. W B FERE KRN

®2 BEXEHSREMS

Table 2 Weather conditions at different stages of flue " cured tobacco

ba:ep TR

= H
L Seedling

Growth stages

Root spreading

FEA 3

Vigorous growing

A

Maturing stage

SEEW
Whole stages

stage

resuscitating stage stage
HIACA—H) 05—17~05—27  05—28~06—24
Date(m —d)
—IVCBUR(C) 247.4 617.6
>>10C accumulative temperature
AR () 54.91 81.07
Relative humidity
FHZE K B (mm/d) 11.36 5 53
Average evaporation

Effective rainfall

06—25~07—27 07—28~09—14 05—17~09—14

697 996.4 2558.4
86.52 85.29 81.88
4.13 3.67 6.17
203.7 129.8 431
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Fig-1 Variation of soil moisture in 0~~60 cm soil depth under different irrigation methods
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Table 3 Photosynthetic rate, transpiration rate and water use efficiency of

flue~cured tobacco leaves under different irrigation methods

MERE(HA—H) Time(m—d)

2 $8 b L3R
Physiological index Treatment g —20 07—01 07—10 07—20 0730 08—09 08—19
12. 10 14233 53.97A 54.43A; 52.23A 42.97 A 36. 27 A
AR P BPI Aa Aa Aa o Aa Aa Aa Aa
Net photosynthetic rate API 38.53Aab 41.27Aab 51.37Aa 52.33Aa 48.97 Aab 42.73Aa 36.93Aa
2
Ctmol/ (m” +5)3 FPI 35.23Ab  36.50Ab  40.60Bb  39.40Bb  37.90Ab  35.50Bb  34.97Aa
R T, BPI 4.83Aa 4.81Aa 7.94Aa 5.77Aa 5.80Aa 4.65Aa 1.61Aa
Transpiration rate API 3.64Ab 4.17Aab 6.72Bh 5.24Bb 5.00ABab 3. 14Bh 1.25Bb
2
Cmmol/ (m” +)] FPI 3.83Aab 3.69Ah 5.45Ce 4.12¢c 3.70Bh 2.53Be 1. 00Bc
SILFE Gs BPI 0-29Aa 0.37Aa 0.50Aa 0.60Aa 0.48Aa 0.43Aa 0.07Aa
Stomotal conductance API 0.27Aa 0.37Aa 0.45ABab 0.49Aab 0.47Aa 0.37Aa 0.06Ab
2
Cmmol/ (m” +5)] FPI 0.27Aa 0.36Aa 0.37Bb 0.44Ah 0.34Bh 0.28Aa 0.06AD
X 8.78 8. 80 A 6.80A 9. 43 A4 9.01 9.24 22.53Be
KA FI ALK WUE BPI Bb Aa Aa Aa Ab Bb Be
Water use efficiency API 10.59Aa 9.90Aa 7.65Aa 9.98Aa 9.79Aab 13.61Aa 29.63Ab
! /
(PmolCO2/mmolH:0) FPI 9.20ABb  9.88Aa 7.447a 9.57Aa  10.23Aa  11.01Aa  35.035Aa

VBT R B KSR 1A BB NSRS S Y BEATE, TR,

Note: The small and capital letters indicate significant levels at 0.05 and 0.01, respectively. The same as follows-
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RO 5 BPI AHARZE RN, T FPT AbBEAY 2% 3

a R E b Jo 4 2 BRI BIRRAR T 20. 3720,
39.3900F1 33.15%0, 2 BEVER L, 2B eI AL 7R
(AR 2205 77+ [ 22 VTR AL B -4 22 4 B S L E
WEHE IR ) 22 S IR B B KT, SR e AR
ZRIE SN A TR R R 2
TR MR ESBIREGEAR T A=W
AR Z
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Table 4 Effects of different irrigation methods on root activities and chlorophyll content of flue-cured tobacco (July 10)

e AL N M43 a M43 b LRS- JuSiiy
Treatment Root activities Chlorophyll a Chlorophyll b Total chlorophyll content
reatmen
CHg/ (g+h)) (mg/g) (mg/g) (mg/g)

BPI 190. 32Bh 0.771Aa 1.093Aa 1.832A4

API 232.91Aa 0.747Ab 0.904ABa 1.623ABb

FPI 216.88ABab 0.613B¢ 0.662Bh 1.224Be¢
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Table 5 Effects of different irrigation methods on soluble sugar

and soluble protein content of flue-cured tobacco (July 10)

R VAR AT
Lb R .
Soluble sugar Soluble protein
T reatment / /
(mg’g) (mg/g)
BPI 7.153Ab 5.362Ab
API 11.790Aa 6.229Aa
FPI 12.638Aa 6.362Aa

2.5 AN[EERE A X XFHEM 225 4R F ok o F A 3%
A

A A A ) B B K R K 23 R 2 2 A
KPR EE AR bR, e 25 R RH (3R 6). AN
VEIE 7 AL BEAH HL A, LA BPT AL B AYRE K B A K
FORSE AP ALFE, FPL AbBRAFEK B /)N s JR 7 i
LA APT AbH RS 355 2 289.75 kg/hm”, Hik 2
BPI AL 2 245. 65 kg/hm”, FPI AbFEELAG. H
2 037.15 kg/hm”; 7K 43 I F 2 % B LA APT 4b 22 5
25,155 0. 73 kg/(hm” *mm ), BPI 4bBE AT, 14 W
0.42 kg/ (hm” »mm) . #&J5 HEI P {ELL APL 4b B
25,15 23 584. 35 55/hm”, BPI AbBEIK >, FPI 4bHE
AL 2 18 518.59 56/ hm” s 39401 Hr 4 Ly 451
Bl APL 40 B 5 . 4> Bl ik 10. 29 55/kg A
89.59%,BPI AL ¥R 2, FPI AbBEF A%, HA 9. 09
76/ kg FI84. 2300, WA [7] b BEAA 28 B PR 25 &
3T APT ACFR K IR B4R bR AL T H B AL HE
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Table 6  Effects of different irrigation methods on economic traits and water use efficiency of flue-cured tobacco

= 2 = e ¢ 2 — V. 1 7] 1| FH % 3%
BEKE 7ok P (56 /hm”) #h (58/kg) LA K5 T A
pOBE: . . . ) Rate of superior and Water use
Water consumption Yield Production value Average price . L
Treatment (mm) (k /hmz) ( /h 2) ( e/ k ) middle class leaves efflc@ncy
9 yuan/hm y g (%) [kg/(hmz mm)J
BPI 530.71 2245.65 21026.85 9.36 87.31 4.23
API 312.74 2289.75 23584.35 10.29 89.59 7.32
FPI 279.38 2037.15 18518.59 9.09 84.23 7.29
3 4= P JE AR TG AR 1 2K 5 6 [ S R ) 08
i (@

ARG LR, B IE T IR A
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Effects of root-divided alternative irrigation on physiological
characteristics and yield of flue-cured tobacco

1,2 1 . .3 .1 . .1
WANG Yaofu ", CAI Hanyu - ZHANG Xiao hai"s GAO Hua7jun : SUN Xianghui
(1. College of Agronomy, Henan Agricultural University, Zhengzhou 450002, China; 2. Postdoctoral Workstation of
Changsha Cigarette Factory, Changsha 410007, Chinas 3. Yunnan Tobacco Science Institute » Yuxi, Yunnan 653100, China)

Abstract; The effects of root-divided alternative irrigation on growth, physiological characteristics and yield
of fluecured tobacco were studied under artificial water control by FDR. The results indicated that root-divided
alternative irrigation could increase root activities, photosynthesis rate and water use efficiency of tobacco leaf ,
but decrease transpiration rate; it could reduce the height and leaf area index of tobacco, but increase stalk diame-
ter of tobacco and contents of soluble sugar and protein in tobacco leaves: it saved irrigation water by 41. 07%,
while increase yield, output value and water use efficiency of tobacco by 1. 96%, 12.16% and 73.81%, respec”
tively - It was suggested that root-divided alternative irrigation be an effective irrigation method for flue-cured to-
bacco -

Keywords : flue-cured tobacco; root-divided alternative irrigation; physiological characteristics; yield
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