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Effects of Drip Irrigation Quota on the Growth, Water and
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Abstract: [ Purpose] To determine the suitable drip irrigation quota of flue-cured tobacco in Yuxi
tobacco area. [ Method ] A field experiment was carried out with four levels of reference irrigation
quantity (50% ET,, 60% ET,, 80% ET, and 100% ET) and three levels of wetted percentage (P)(0.4,
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0.5 and 0.6), which to study the effects of drip irrigation quota on growth and utilization efficiency of
flue-cured tobacco. [ Result] The reference irrigation quantity had a significant effect on the to-
bacco plant height, amount of stem dry matter, utilization rate of nitrogen and potassium fertilizer
(P<0.05), had a very significant effect on the agronomic traits (except for plant height), amount of leaf
and the whole plant dry matter, and utilization rate of irrigation water (P<0.01). The wetted percent-
age had a significant impact on the amount of leaf dry matter, root crown ratio, and irrigation water
utilization rate (P<0.05), had a very significant impacts on the main agronomic traits, amount of stem
and the whole plant dry matter (P<0.01). A significant interaction between the reference irrigation
quantity and the wetted percentage was detected with respect to the effect on dry matter of tobacco
leaves and the whole plant, and the utilization rate of irrigation water (P<0.05). A very significant in-
teraction between the reference irrigation quantity and design wetting ratio was detected with respect
to the effect on the number of leaves and plant height of flue-cured tobacco leaves (P<0.01). Among
the different irrigation quota treatments, the biomass, agronomic traits of flue-cured tobacco in the
mature period, and the utilization efficiency of N, P, K and irrigation water were found the highest in
the treatment of 80% ET,-0.5P. The amount of dry biomass of tobacco leaves and the whole plant, the
N and P use efficiency increased by 14.6%—-97.5%, 4.3%—72.8%, 9.4%—84.2% and 11.3%—
178.1%, respectively, compared with that of other treatments. [ Conclusion ] The appropriate drip ir-
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rigation quota for the tobacco growth period is 200 mm in the experiment region.

Keywords: tobacco; drip irrigation quota; amount of dry biomass; fertilizer use efficiency
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Tab. 1 The drip irrigation quota and date in each treatment
#E7K 52 8/mm drip irrigation quota

KbEE treatment

05-07 05-14 05-21 05-28 06-04 06-07 06-10 06-13 06-16 06-19 06-22 06-25 06-28 07-01 07-04 07-07 07-12
50% ET(-0.4P 6.2 6.8 7.5 6.7 6.5 2.7 23 2.2 2.4 2.1 2.0 2.1 2.2 2.1 2.0 2.0 3.6
50% ET(-0.5P 7.7 8.5 9.4 8.4 81 33 2.9 2.8 2.9 2.6 2.5 2.7 2.8 2.6 2.5 2.5 4.5
50% ET(-0.6P 92 102 112 10.0 9.8 4.0 34 33 3.5 3.1 3.0 32 33 3.1 29 3.0 54
60% ET-0.4P 7.4 8.2 9.0 8.0 7.8 32 2.7 2.7 2.8 2.5 24 2.6 2.7 2.5 24 24 4.4
60% ET(-0.5P 92 102 112 10.0 9.8 4.0 34 33 3.5 3.1 3.0 32 33 3.1 2.9 3.0 54
60% ET,-0.6P 1.1 123 135 120 11.7 48 4.1 4.0 4.2 3.8 3.6 3.8 4.0 3.8 35 3.6 6.5
80% ET(-0.4P 99 109 12.0 107 104 43 3.7 3.6 3.8 34 32 34 3.6 33 3.1 32 5.8
80% ET(-0.5P 12.3 13.7 150 134 13.0 53 4.6 4.5 4.7 4.2 4.0 4.3 4.4 4.2 39 4.0 7.3
80% ET(-0.6P 148 164 18.0 16.1 156 64 5.5 53 5.7 5.0 4.8 5.1 53 5.0 4.7 4.8 8.7
100% ET,-0.4P 123 13.7 150 134 13.0 53 4.6 4.5 4.7 4.2 4.0 4.3 4.4 4.2 39 4.0 7.3
100% ETy-0.5P 154 17.1 187 167 163 6.7 5.7 5.6 5.9 52 5.1 53 5.6 52 4.9 5.0 9.1
100% ET(-0.6P  18.5 20.5 225 20.1 19.5 8.0 6.9 6.7 7.1 6.3 6.1 6.4 6.7 6.3 5.9 6.0 10.9

#E7K 78 #/mm drip irrigation quota

AbH treatment

07-17 07-22 07-27 08-01 08-06 08-11 08-16 08-21 08-26 08-31 09-05 09-10 09-15 09-20 09-25 09-30
50% ET(-0.4P 2.9 2.8 3.0 32 3.0 32 2.8 2.8 2.7 3.0 2.8 2.6 2.6 24 2.8 2.6
50% ET(-0.5P 3.6 3.5 3.8 3.9 3.8 4.0 3.5 3.5 33 3.8 3.5 32 33 3.0 3.5 32
50% ET(-0.6P 4.4 4.2 4.5 4.7 45 48 4.2 4.2 4.0 4.6 43 3.9 4.0 3.5 4.2 3.8
60% ET(-0.4P 3.5 34 3.6 3.8 3.6 39 33 34 32 3.7 34 3.1 32 2.8 33 3.1
60% ETy-0.5P 4.4 4.2 4.5 4.7 45 48 4.2 4.2 4.0 4.6 43 3.9 4.0 3.5 4.2 3.8
60% ET,-0.6P 52 5.0 54 5.7 54 58 5.0 5.1 4.8 5.5 5.1 4.7 4.8 4.3 5.0 4.6
80% ET(-0.4P 4.7 4.5 4.8 5.1 48 52 4.4 4.5 4.3 4.9 4.5 4.2 4.2 3.8 4.4 4.1
80% ET(-0.5P 5.8 5.6 6.0 6.3 6.0 6.5 5.6 5.6 53 6.1 5.7 52 53 4.7 5.6 5.1
80% ET(-0.6P 7.0 6.7 7.3 7.6 72 7.7 6.7 6.8 6.4 7.3 6.8 6.2 6.3 5.7 6.7 6.1
100% ET,-0.4P 5.8 5.6 6.0 6.3 6.0 6.5 5.6 5.6 53 6.1 5.7 52 53 4.7 5.6 5.1
100% ET-0.5P 7.3 7.0 7.6 7.9 7.5 8.1 7.0 7.0 6.7 7.6 7.1 6.5 6.6 5.9 6.9 6.4
100% ET-0.6P 8.7 8.4 9.1 9.5 9.0 9.7 8.3 8.4 8.0 9.1 8.5 7.8 7.9 7.1 8.3 7.7
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Tab.2 Agronomic traits of flue-cured tobacco in each treatment

AbER s P i/em ZH/em R /em R 5 /em U NUNITE A S ST A

treatment leaf number  plant height stem girth ~ maximum leaf length maximum leaf width maximum leaf area the average leaf area
50% ET,-0.4P 11.5£0.5 ¢ 69.5£0.5bc  5.5+05¢ 48.3+2.8d 21.5£1.5b 586.9+101.1d 322.8+4.4 ¢
50% ET,-0.5P 14.5+0.5cde  86.0+3.0abc  6.3+0.3 bede 54.5+3.5 bed 20.5£0.0 b 644.5£18.9 cd 356.7+13.8 ¢
50% ET,-0.6P 19.742.1 a 90.7+5.7ab  6.7+0.3 abcde 52.846.0 cd 21.7+1.5b 703.9£106.0 cd 456.5+79.8 be
60% ET,-0.4P 18.0+1.0 ab 78.3+8.0 abc  6.0+0.0 cde 48.3+3.1d 20.3+1.8 b 580.8+16.9 d 367.5+£39.0 ¢
60% ET,-0.5P 20.0£2.0 a 60.0+46.9¢  6.8+0.8 abcd 51.0+£7.9d 20.3+2.5b 636.7£177.0 cd 404.5+113.2 ¢
60% ET,-0.6P 17.3t1.2abc  86.7+11.5abc 6.3+1.2 bede 53.245.1 bed 20.8+0.8 b 686.2+70.4 cd 429.2+97.0 be
80% ET,-0.4P 13.7+3.5 de 77.3+12.9 abc 5.8+0.3 de 473+2.1d 22.0+0.0 b 658.4+28.2 cd 435.3+26.1 be
80% ET,-0.5P 153+3.1bed  99.0£52a 6.7£1.2 abede 56.0+4.6 bed 25.0£1.0 b 842.0+155.6 be 591.5+101.7 a
80% ET,-0.6P 18.0£2.0ab  100.3+4.5a 6.3£0.3 bede 61.745.5 abe 27.3+1.3b 996.8+80.8 b 592.5+38.4 a
100% ET,-0.4P 17.3x1.2abc  84.0+53 abc  7.3+0.6 ab 61.7+7.6 abc 24.7+1.5b 924.3+130.9 b 554.9+122.3 ab
100% ET,-0.5P 16.7+2.1 abecd ~ 73.3+7.2abc  7.2+0.8 abc 62.3+0.6 ab 36.3+153a 1240.9+260.9 a 602.7£65.5 a
100% ET,-0.6P 20.0+0.0 a 100.0+£5.0 a 7.7£0.6 a 653+1.2a 24.8+1.2 b 992.9+34.2 b 640.7+23.5a
WEMERELS F A significant level F value
SEFKERFP
reference water 7.64%* 4.26* 6.37%* 11.81%* 6.14%%* 23.24%* 18.25%*
demand level
ziﬂ—eﬁ%g?rtctemage 12.81%* 20.17** 2.87 6.20%* 1.73 6.46%* 6.50%*
A H AR interaction 4.38%x 4.50%* 0.72 1.00 2.00 2.03 0.63

e FAEHEE AN FREROR E RIEEZ KT (P<0.05); “* NEFEHIE (P<0.05),

Note: Different lowercases in the same columns represented significant difference (P<0.05); “*” represents significant effects (P<0.05),

significant effects (P<0.01); the same as below.

R IR E IR (P<0.01); R

**” represents extremely
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Tab.3 The dry matter root-shoot ratio of flue-cured tobacco in each treatment

ALFE treatment /g root /g stem /g leaf 4=#k/g whole plant R i /% root-shoot ratio
50% ET(-0.4P 28.8+2.1b 34.2+1.0d 63.8+8.8 d 126.8+11.6 ¢ 29.4+1.1 ab
50% ET,-0.5P 31.6+10.5 ab 42.3+8.1 bed 83.8+10.9 bed 157.7£16.6 cde 24.947.9 abc
50% ET(-0.6P 37.2+1.4 ab 53.64+3.2 abe 89.1£5.1 bed 179.9+7.8 abed 26.1+1.8 abc
60% ET,-0.4P 35.0+1.5 ab 43.6+3.6 cd 74.6+8.6 cd 153.1£11.3 cde 29.7+1.8 a
60% ET(-0.5P 33.944.7 ab 45.547.7 bed 79.2+16.8 cd 158.6+24.1 cde 27.846.8 abc
60% ET,-0.6P 29.9+3.1 ab 45.349.5 bed 70.0+1.8 d 145.2+10.8 de 26.0+2.1 abc
80% ET(-0.4P 33.7+6.0 ab 45.4+8.8 bed 70.5+10.4 d 149.5+17.4 de 29.0+3.4 ab
80% ET(-0.5P 43.2+12.8 a 49.9+18.6 abcd 126.1+35.8 a 219.2+29.4 a 24.345.0 abc
80% ET(-0.6P 38.2+2.6 ab 60.244.5 ab 117.044.7 a 2154494 a 21.5+0.8 be
100% ET,-0.4P 40.249.5 ab 49.0+10.0 abed  102.1+28.3 abc 191.3+47.5 abc 26.8+1.7 abc
100% ET,-0.5P 37.0«1.1 ab 48.443.1 abed 88.5+£11.8 bed 173.9+15.2 bed 27.1£2.1 abc
100% ET,-0.6P 35.8+11.4 ab 643473 a 110.0+8.4 ab 210.0+£25.5 ab 20.3+53 ¢
5 RIS FIY significant level F value
22 T IK & /K reference water demand level 1.71 9.08%* 10.61%* 1.22
BEHEIE L wetted percentage 0.24 5.68% 7.36%* 4.97*
38 HAEH interaction 0.97 0.80 3.52% 3.40* 0.63
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F10.6P) Ab FLEE AR 19y o i AH XA, Horp D)
80% ET,-0.5P &b 3 & 4 i 5 1 4 Ak 4y Jox o o
K, SHAWEEAALL, 5353 T 14.6%~97.5%
M 43%~72.8%. J7 225 HTRW] . SHFHKEIK
X A ZE T A B RN (P<0.05), XHE
SR R T O A AR I S R IR (P<0.01); X
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(P<0.05), X J& MR 25 Fn 4 pk 9 o A W i 3 50
M (P<0.01); 275 K /K AT L X 5
IR I 1440 o A (18 5 ) 22 (R A7 7 3 3558 LAY
R (P<0.05),

2.3 R} KR 2%
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VEVIRIE Ee iR 3 o, RERL B /K R 2R 3 T
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T K RACE IS S, ERAE . BEAL . BPACFNE
) )R B N L S T R v K E S S 2 L D
80% ET,-0.5P Hil 80% ET,-0.6P AL HHANE . W

JIES R R P SRR R A v o 5 At b 3EUAH L
80% ET,-0.5P &b F & AE A wi RE A FH 2205 3 4 v 1
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0.01); I LA AKOR FH 345 3 5 i)
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Tab. 4 The water and fertilizer use efficiency of flue-cured tobacco in each treatment

R4 BLIERBFER KT AR

Lb 3 FACHI 2% BEALRI 2% FAE /% TEBL/K M 22/ (kg m™)

treatment N use efficiency P use efficiency K use efficiency irrigation water utilization
50% ET(-0.4P 29.9+3.6 bed 324+29a 19.9+8.5 be 8.8+1.2 ab
50% ET,-0.5P 23.4+6.3 d 3.8£1.5a 13.6£7.2 ¢ 9.2+12a
50% ET,-0.6P 29.1£9.6 bed 58+3.2a 16.5£9.0 ¢ 8.2+0.5 abc
60% ET,-0.4P 36.6+0.9 abed 3.6£09a 15.8£2.6 ¢ 7.7£0.9 abed
60% ET,-0.5P 30.949.6 abed 44+13a 23.5+7.1 abe 6.5+1.4 cdef
60% ET,-0.6P 25.9+3.9 cd 6.3+2.5a 20.5+6.6 be 4.840.1 f
80% ET,-0.4P 32.5+2.3 abed 54+1.8a 21.4+9.3 abe 5.840.9 def
80% ET,-0.5P 43.1+2.8 a 8.9+5.5a 26.9+£5.7 abe 8.3+2.4 abc
80% ET,-0.6P 39.4+9.3 ab 8.0£29 a 34.6£2.2a 6.4+0.3 cdef
100% ET,-0.4P 30.7£10.8 abed 5.6£39a 25.9£7.7 abe 7.0£1.9 bede
100% ET,-0.5P 31.5+1.6 abed 6.6£1.7a 27.248.5 abe 4.9£0.6 ef
100% ET,-0.6P 38.8+9.2 abc 49+25a 31.6+5.9 ab 5.0+0.4 ef
PR ES F{E significant level F value
ZHETIKEIKT
refﬁeﬂ:cfitjgjemand level 4.06% 1.94 601* 12.06%%
N
l;lti;?ik[;lfrilintage 0.08 1.30 1.58 4.21%*
22 HAEH interaction 1.94 0.47 1.06 2.84*

x5 BREHSERKREMER. TURERKEHBREREEXRYK

Tab. 5 The correlation coefficients between the agronomic traits, dry matter, water and fertilizer

use efficiency with the drip irrigation quota, respectively

H T TH T S B TiH T SE
item drip irrigation quota item drip irrigation quota item drip irrigation quota
A PR =H
leaf number 0.420% plant height 0.498* stem girth 0.560**
eI S e INI R K AR
maximum leaf length 0.716%* maximum leaf width 0.498* maximum leaf area 0.753*
P25 THI AR R & ES /it
the average leaf area 0.810** root dry matter 0281 stem dry matter 0.623**
T4 i/l RS L
leaf dry matter 0.554%= whole plant dry matter 0.626** root-shoot ratio —0.480**
FUEF A= WA ES R ES
N use efficiency 0.363** P use efficiency 0.344% K use efficiency 0.627**
AR AT 0610+
irrigation water utilization .

R IEARK (P<0.05), IR EFOC (P<0.01); TIFl.

Note: “*” represents significant correlation (P<0.05), “**” represents extremely significant correlation (P<0.01); the same as below.

R 6 EEMPH FTMRESHARZMWRK, BB TR E RKEF AR ENHEX R

Tab. 6 The correlation coefficients between leaf agronomic traits, dry matter of the other parts, water and

fertilizer use efficiency with the tobacco leaf dry matter at maturity, respectively

TiH A 7/t T WA R sl W R

item leaf dry matter item leaf dry matter item leaf dry matter
fafiﬂ—u{ri leaf length 0.547%* r%a?fiﬂ—uﬁr; leaf width 0.197 ;%{aﬁfiﬁ l/iaf area 0.435*
3;%51}@5 leaf area 0.629** IEOT (i[?yﬁf\n%ter 0.671** fe?ri qﬁ;ﬁn%tter 0.405*
v%hﬁﬁj;%r?ti cfi;y matter 0.944%* %EE? ggjlincy 0.406* Eﬁjgrj;gc%ncy 0.661**
I%(Eﬁl}isj ggincy 0.435** :%;zgfoﬁj\?air utilization 0.287
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WEIEASCK R (P<0.05); J5 A 54
JoT det 5 908 MR AR ES R 4 kT o o P A AR AR 3 E
PR R (P<0.01), HSETY a2 B EAHX
KR (P<0.05); 500 RSN BT 2 5 F A
FIHIZRR S B E IEASCOC R (P<0.05), S#ENEAER
NEF IS 53 IEAE 3R (P<0.01).
3 g
3.0 VAU R AR KR

T B K AR DL 0 1 AR K R B ISR
A AR, S FTKEAKERBEHEE H
Y4 i 2 5 e K SR T AR (P<0.01), HEEWEE S
95 R 18 45 A MR I S A S 2 IE A DG OC R
(P<0.01)o AT UL, 2 55 ik VE 2 80T LAAE — i PR B
RS R R E . SR, SRS 2R
I H BUAE B R e A B, T2 H A 200~
240 mm [)7EHE 2 AL BR . — O T, T T E A
HRATRES R RIS W2, FEUR R W
-8 T A FE T3 T 8, DT 52 Ml R AR 1) A
FUMS Sy —Jr T, T U AT RE S R e
B OUIREZR) MR, IS ARk
PR RE R, DIAERFFE O Ay - EE E
AR AT, TRV B A — R YE B ANME 2 1k
K RERGIR R, T EAR TR 8 AT R

XEFEIAT S, M A T BR SER A
e SR, AR, M TR R S5
R SEH i TTAURIAR 2R T4 0 i 2 (R A7 AR
WM IOCR, KWL Tt i T4 i REERT
RIENRSEF BT ESEH, R iiHR
FXM R R BRI EEEM . 1A, AT
TR R 2 1 15 AR L 22 B A A A 2 A OG , 2R B
HEEE B K, AR TR R AR, KR
FUMIREREN . —E BN, ReEEEH%
KGHERAF TS TYRAR R, (K
A RIMAFF T YRR 22 &K 1A
e BRAEHE A VLS i = A AR A K o 5 2 fif
T sz B
3.2 YRV AU I AEURLFR FE R

— i, T A AR R 20 25 5 K
CREAEORAL) Wik 5, e B3R A Be A EY
AW, Hit, ey mEE SRS, —&

TO L PN T Bk A R TR 0 AR A S R . AR
I, SEBRAR ™ R E I R e, XA
Sy i T T E AR R BRI SR R R, —
T (S AR A A R R S e R R, o5 — T T4
TREAE S 53 (R b AR, e 5 Ml R A 4 11
TEBARR I AE R B

CAMTR LB, FEE g, EEA
PR . BE AR 2R 7 3 A ) 238 52 B S
Je BRI AR A ke S, 16 A B3 T /K S0t A =
WA T R =R, B RK A = 7
TR FH AR [ s 1 i 7™ 6 39T P b X AR K 1Y
THREDE IR BT . TG WEWE K 2 S R BOR 2
(0~20 cm) T JZMRK LLFEAYIG I, A F] T4
FRRZ IR IR ™, A IR
Ik v A A S IR E D T A L SR
W, SRR B, PITEEIG M AR AR Y Y BT
SPECT R, T SE M AEYIXS I35 B WSR T o AR
WFoEH, S I A Wi 5 AR AR )
HERERNEE MR, R S5A . 8.
BRIE B A P A8 A 5 W 3 B B B A G OE R
M AT WL, AR WFFEH 80% ETy-0.5P Fll 80% ET,-
0.6P 2L, RAFRYA Wi et 1 IR 3753 1)
WSO P 2 2 T T 0 IR U . Wi A
AR A e Y 2 A

VER—F K SE A, 5E50M 5N
IHERGERE DT A LG, SRR A ™ e
T 3~TAEES SR R T SO B, T
O3 ARy AR B A] GO R AR K AT,
T B R RS EE, B — Bk 2
MR R AR, SEURMK TP 56 B0 23
/b, SFEURM =8 TS, 80% ET,-0.5P ZbH
FAFT, RMOR H AT IR e SuE h, kT
Yy SRR AR, R VS A T T K
AR WA S, X 5 9R/ MEFEPR IS EE R
Fpl.
4 Eig

HEHE K AT T, = BRI L2 2 0
WAL S BAEYI T KR (BT,) MEERE, %A
MR L, SR TR HE R 5 A L TR 0 AR AR 15
TAREK T, BERIAE 3 dREK 1, A
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9536 4%

B 5 dHEK TRBIAMET, A R0 B Wi sk 2

H,

P 80% ET,-0.5P 4 ¥ (% #E %2 4 200 mm) %

HH I A= i e 2R R Bt AU,
JIES R A A S E 7K 1 FH AR X A 1 o AN TR 2%
P, IS A3 B Je R A FE A 3 0 e
BERE & A 200 mm.,
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