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B OB ARAFALEAEERARYATA S RN Y N, U5 1B 89(Nicotiana tabacum L.) A # ¥, B &
RIBABRARTAARPHLEHELAS THERT AR AT A RUREGER ABER ALEED
MECO, REFHA, RERBEFRABRETERBFERETERUIAAMRE, URK K KELH X
2.4.5.49.9 mmol/L3NFLAE, EREN: ApA (TR AN HEE AR KA ENBHEF KD
FEKREERGAPEERAGUXUERNYWES. READRET . FHAEAATHERGEA EEX
ARET HALETATHEACHER. KALET MAAI UL ELCERTHRBAAERIZ0; W
FLAET MAALBEANEXCEETHRAFAAERIIRY, EXHAKFET,5.4 nmol/L HHF K KRR
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W SHBRGEET SR L, WA ESERE
ZUTEWOT, EELAEKEORE AENER
B R AR 2 A AR B/, B M G A B4 4
B ERE S S ERARBR R _BMERER
B2, +MFREHGT, EREHTLIMRSILA
VS REABER HEAEBRENEYED), T
BAGT K FEBESHRAEERBH L4,
BRHERRY TEAFTHLEEELTBSRET
WML E, NTIHBEDHREEY, ERRE
FEBET,E B ST R S 4 15
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X EFEHS : 1000-7601(2010)05-0138-05

BREAMEAARME) . REVE BPFHAAR
3mm W FAMHE, KRR, REH L MANR,
MTEEAEHRE(10emx 10 cm)F, B EHFH
3400 go BEM T2 1% BE & B34 %
B.BAERFRRADFHESRES, BHE—A
WE 1/ABEFBIER, —NMABRELERK,

EFH WA KA 0.1, K,S0, 0.75, MgSO,
0.65, Ca(NO;), 2.0, KH,PO, 0.25, MaSO, 1 x 1073,
H;BO; 1 x 1072, CuSO, 1 x 10°*, ZnSO, 1 x 1073,
(NH,)4Mo;0y, 5 x 107¢, EDTA - Fe 0.1, BfI %
mmol/L,

MEK 8 Er Bt HAT AR RS LHE, X
AR E K,S0, BRI B T8, BRE
HET K,S0, b, R EF 2 4 AT, K80, K E 4
B4 :1.025.2.525.4.775 mmol/L, fl L+ KA
M KH,PO, H K* , IR P EH K" HEDHHh K.
2.4 mmol/L,K2:5.4 mmol/L,K3:9.9 mmol/L, K&
AR E X T E TR m RN, F %R
Regplel, EPAREE 40 d E AT AR E MK AL B,
BEINKEL(HAEREEFRBERER,B24 5%
—RK), 3R WI(E#H7K4)50 mL W2 (5% B B8 )
30 mL. W3(E B Mif)20 mL, K3t oMb, &
MEREINEE.

1.2 UEHBERFZ
K 30 df5, #1TH BB SERAR

EEBN Y FOBI—), @, EERL NEFHWKT S EFEEWR ., E-mail: cao_fang2006 @ yahoo. com. eno
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E.8E R AR KA AR. HAKRE
FRBEBE—FMF, B REERE LA B
F8CB &S AR, Aasttlle5HE
BEEBAMEER —R#IT, RAEE Li~ Cor
AR ET=M Li - 6400 8 # X6 & 16 2 {00 =,
A LB i S - M E RIS S 6, M A IR
H2A3C,ZHEMHMNERENI.T%,RE CO, WHE
582.5 pmol CO,/mol, BH 3 W (3 ¥, ML ML),
1.3 HESWELBRAE

BUR LB F F3 SPSS version 16.0 %4 Duncan®*
WHIT p<0.0S KFHWEZEHBRBEEREI . R
PR EER
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2.1 EAEAMEES FBES SLERENS
35 MR W R 75 2 4 A

B 1 ATH, K4 X 8k R A O AR ik
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i@k B E AR S BIRREmE/D, RiEF
BEKY, RIHEKRENH BN EREERN
KIS, T KM EHERERR D E
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BEKF,
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S

BEIAH,WIK HHERE . TAERT K S
K, W3K1 B8k E R A REE /D, B Wi(E
WK 50 mL) Fl K2(5.4 mmol/L) S fb 4 & T #4
it EMESSERERARMK. EFHRKT,EHK
B EE AR KA EECBEREE.
BEKSHELET, QA GLAHEMHEEEKX
FKIAHE, BEKIMBLAET, K B K0
RESEKRT K db#H, WHAEKSBET, oA
B/t 0 Ak 2 A4 e 3 B MU KL K3 bEETF,
FEKATBDEINE, B8 M B R AR
B¥. KRAHET,HKSEHEME, Wl BBRE . H
FEAMHKEERT W3, REE KR LHET . &R
Ft b 0% K S B 2 A v R BB R

£ HAREENBEESEBHEVNHEELERR

Table 1  Significant analysis of effect of the interaction of potassium and water treatment on over ground modality of tobacco

BEKF Significant level

A7 Treatment B To: ’jufber Mk Mg
Shoot height o loaves Leaf length Leaf width
K4 Water 0.007 * * 0.001 * * 0.080 0.231
#F Potassium 0.108 0.985 0.011 * 0.010 * »
# x 7K43> Potassium x Water 0.852 _0.350 0.404 0.270

E:xRRERBSHBEKRKT; » » ERERE 19KF,

Note: * means significance at 5% level; while * % means significance at 1% level.

£2 WAEEMEEXSGHELBNBEERE

Table 2 Significant analysis of effect of the interaction of potassium and water treatment on photosynthetic property of tobacco

B FKF Significant level

438 Treatment PR EE SABE Kl CO, AMER HIHE
Net photo- Stomatal Intercellular Transpiration Transpiration
synthetic rate conductance CO; concentration rate efficiency
7K 5} Water 0.000 * * 0.005 % * 0.000 * * 0.001 » * 0.089
## Potassium 0.114 0.676 0.919 0.539 0.232
i x /K 4} Potassium x Water 0.000 * * 0.025 0.001 * * 0.004% x 0.510

W * BREREBSBREKTF: » » RRERIE 19K

Note: * means significance at 5% level;while * ¥ means significance at 1% level.
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Table 3 Interactive effect of water and potassium on over-ground modality

i3] H® (cm) it H & Rt 4 (em) Bt (cm)
Treatment Shoot height Total number of leaves Leaf length Leaf width
WIKI 23.4 b 13.7 ab 11.1 abed 3.4 abed
WIK2 31.8a 21,78 12.9a " 3.2bed
WIK3 31.6a 12.1 abe 3.6 abed
W2K1 17.9 ab 19 abc 10.2 cd 3.2cd
W2K2 19.8 &b 18.3 be 11.3 abed 4.1 abe
W2K3 , 23.5ab 18.3 be 11.5 abed 4.1ab
W3K1 16.2b 17.7 be 10.14d 3.14
W3K2 17.6b 16.3¢ 10.9 bed 3.8 abed
W3K3 22.3ab 17.7 be 12.4 ab 4.2a

ERPREAFHERR - ERRNRASIKERRRFRRREREE(P<0.05). TH.
Note: The data in the table are presented with the mean, while values within the same line at the same parameter mean significant difference at 0.05 level.

The same as below.
R4 FAEEMNBESXARRHNSEZRBENED
Table 4 Interactive effect of water and potassium on photosynthetic property
E BRAEB kg A E% Hd ) CQ; HRE 3308
Tregiment Pn Gs Tr Ci Pn/Tr
{pmol €O,/ (m?+s)) (mol Hy0/(m?+s)) {mmol Hy0/(m*+s)] (mol €CO,/mol) (pmol CO,/mol H,0)
Wi1K1 1.43 ¢ 0.0122 ab 0.2053 b 285.3 de 7.1982 ab
Wi1Kk2 1.99b 0.0116 b . 0.1770 be 150.3 f 11.2669 a
W1K3 2.63a 0.0114 b 0.2527 b 249.5e 10.9312 a
W2K1 1.95b 0.0128 ab 0.2843 b 374.0 be 7.5567 ab
w2K2 2.7 a 0.0132 ab 0.2903 ab 349.3 bed 10.2276 a
W2K3 2.88a 0.0184 a 0.4060 a 327.0 cde 7.1317 ab
W3Ki1 1.89b 0.0122 ab 0.2697 b 336.3 bed 7.0392 ab
W3K2 0.914d 0.0082 be 0.1876 be 417.0 ab 6.8028 ab
W3K3 0.44 ¢ 0.0037 ¢ 0.0795 ¢ 472.0a 5.4746 b
Pn: net photo synthetic rate; Gs: | cond Tr: piration rate; Ci: intercellular CO,

3 i #®
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FRABRREIERETTRTE RuBP RIULEEHE
BRMASEAENRTRETRIIEN. &
B REVEMEABEEEAETT RN EDHES
MEFRSFBEAGEAELARHAYEIER
ROV, WA SFRRAREMEETEMHE
THAGEANTREIERMSARSGIEN, Wz
EEE T W SR HE EBEERD,
ALEP BETEMET SALETURE
AR EER FERAGERMIASENEL
BHESHE Co, RENEBH MR, LHE AL
BEAXARERZRO THRAER TIABERMNES
HRE X ESRKEEFALGR B HELRTR
AUTEBEFTURLSHRARESEENOT
B B SALE R X EA AR, R AL A Ak
AW, BEETEMET BEN S O EEERE
ERRENEMERETRAL SHESATEM
Hiiel CO, WEMIEMLBE, TUEL EETEME
T . RALHETIEAGERNTHREHEIILER
FlEH. mALE KT BEKSMEME, FE
HAMEGER SAFESET R, KE CO, WE
BEIA AGERTRAFEHAFETRE
CO, LR B8, M2 i ESALERHEB T COo,
A A, EfER Co, MR, MELET KM
EMERASERTHRNEERAEETREHET
BALAESIRASERTRYEERZ -, B2
HARESARRSIER, BT e TRS M TR
e RIS & RuBP 3R 1L B8 20 3R B AR FOL & 1F AT R
BTHETHR KEL2aEYENEEARBTS
REOEY RSB R, ERXFHARMFEAE
T BE R 60 40 BE T A DR S RE R R BG 99 1E1 0 3
BREMETFREHEERM. KALEK T, B
KA ME LA ER ST ERMME CO, &
BEER BN SRR AL BT, BE K S) B8 B B I E
REERTHE, XHE a5 BREEERTRE
ERZISAERKBH . ERNOFLERTUR
RIEBET R 8, T B A N XA Y A

Fl, BHABETHERTRMEY R GEELT
AFEERALETHEETENHYORG, #
BARKEXR BREHFLEFEENEE,
B XK T AE R p LA AR, K5
AT, X0 oK BE O e LU 5.4 mmol/L Y
FALET Bk A i B0 K 43 38 Y e R SURR
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Interactive effect of water and potassium on photosynthesis of tobacco

CAO Fang, ZHAO Ze-ru, WEI Yong-sheng
( College of Life Sciences, Northwest A & F University , Yangling , Shaanxi 712100, China)

Abstract: The experiment of the interactive effect of potassium and water on tobacco( Nicotiana tabacum L.)over
ground modality and photosynthesis was carried out in pots with sand. There were three water treatments and three potas-
sium treatments. The plant height, total number of leaves, leaf length, leaf width and the photosynthetic rate, transpira-
tion rate, intercellular CO, concentration and stomatal conductance were measured. The results showed: The effect of wa-
ter on plant height and total number of leaves are significant; The effect of potassium on leaf length and leaf width are
significant; The interactive effect of water and potassium on photosynthesis are significant. Under light drought stress con-
dition, high potassium treatment plays active role on photosynthesis; while under severe water deficiency condition, the
effect of high potassium on photosynthesis is negative. Under low potassium condition, as water stress become severe, the
net photosynthetic rate decreases because of stomatal factor; while under high potassium treatment, it is non-stomatal fac-
tors that lead to the net photosynthetic rate decrease. Under normal water supply, 5.4 mmol/L potassium concentration is
optimum.

Keywords: interactive of water and potassium; tobacco; photosynthetic characteristics
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The action and influence of polluted irrigation water on soil nutrients balance

HU Hai-yan, WANG Yi-quan, ZHANG Yu-lin, SUN Lei, XU Hai
( College of Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: The quality of irrigation water directly affects soil quality and soil nutrients balance . This study is mainly
about soil organic carbon and nutrients variability in Jiaokou irrigation district in Shaanxi Province. The samples consisted
of well water irrigation and no irrigation farmland soils, having the same conditions in soil genesis, usage and manage-
ment. Then, we analyzed the amount of soil organic matter and main nutrients in different layers from 0 ~ 100 c¢m in soil
profiles. The results show that the content of soil organic matter, alkali dispelled N, available P and available K in farm-
land were sharply higher in the swage irmrigation treatment than in the well water irrigation treatment. And, in the 0 ~ 20
cm layers, the contents of soil organic matter, alkali dispelled N, available P and available K were 24.92 g/kg, 108.26
mg/kg, 155.45 mg/kg and 353.72 mg/kg, which were increased by 40.68%, 44.98% , 116.92% and 44.27%
compared to the well water irrigation treatment, and by 35.74%, 35.69% , 189.27% and 122.35% compared to non-
irrigation treatment. The data in this study sufficiently indicate that long-term sewage irrigation leads to eutrophication in
soil profiles, particularly to surplus phosphorus and potassium, which should be paid much attention to in drafting the
rules in terms of soil management and scientific fertilizer application.

Keywords: sewage irrigation; organic matier; alkali dispelled N; available P; available K



