55 34 555 5 1] FEHXRLHR Vol.34 No.5
2016 4 09 H Agricultural Research in the Arid Areas Sept. 2016

X E 475 :1000-7601(2016)05-0198-07 doi: 10.7606/j.1issn. 1000-7601.2016.05.30

KeEHENEEENHEZRER
KA IERHFNT
¥ OB EZE L REA L F BT, EEE

(L PGAERAMBIE R KR 5 B TR E B, 5 AR K - TR T R ST %, T [ W R AR BT FE B, BRPY A7 712100;
2. PP L TAR AR, BRPY VY% 710075)

W OE: AABREDRRRE, UERER - 17 R &A% E 3 MEAKT RA W (60% ETy) . # K W,
(80% ETy)AniE K W;(100% ETy),4 % 7 H X E 251 A 126,152 mm F7 177 mm;4 AN R A : T A No(0) R A
N; (180 kg-hm™2) , # & N,(360 kg*hm™2) 718 & N3(540 kg-hm™2), 35 12 AN HF 58 T A /ARG iR % # et
RELCEMLAGAZTNEY N, EREN. AN EZ L EMA L AN MEHZN AN e BROGAS , EERY
BAERAE, ER—mEAKFAUET, EXENRBAAEZLENRE IR TRAER, HFPHE&FELE
EWN AETRERAM, #12.2mg'g ,HE WN ABZEALEEZR, EEKARELAGT, &/ AW
BNAEFHENEN LG G L, FHANLRTET AL 2L EIMEDNELERE MEENT AT ELR
BEHARERAR, BT R EARE, W AR RFNELGEE, ALERERRENFEILT,W, &
BTEMNRERAEFRBRAME, AEEREMEEF, W,N, L (80% ETy,N 360 kg-hm™2) A h & & T &
R ABETRE TN AKLL A,

KW REE N KRR FHEMEI R RAE LEHE

RESFES: S158.5  XEAREARD: A

Effects of water and nitrogen supply on chlorophyll content and
photosynthetic rate of greenhouse cucumber
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Abstract: Choosing ‘Bonai 9 — 1 as the test cultivar, the greenhouse plot experiment was subjected to three irriga-
tion water levels W,(60% ET,), W,(80% ET,) and W3(100% ET,), the irrigation of the whole growth period of cu-
cumber were 126, 152 mm and 177 mm, respectively, in interaction with four nitrogen fertilization levels [Ny (O kg
hm~2), N, (180 kg'hm_z) , N,(360 kg'hm_z) , N3(540 kg'hm_z)} , and there were 12 treatments in total. The ef-
fects of different water and nitrogen supply on chlorophyll content and photosynthetic rate of greenhouse cucumber were
investigated. The results showed that: the chlorophyll content of cucumber showed an increasing trend and then decreas-
ing with the growth progress, and obtained the maximum in full fruit. Improving irrigation played a catalytic role on
chlorophyll content under the same nitrogen level. The maximum of total chlorophyll content which was 12.32 mg*g~!
was obtained under W3Nj treatment, and had no significant differences with W, N, treatment. Under the various water and
nitrogen supply conditions, the diurnal variation of Pn of cucumber appeared unimodal curve. No nitrogen or severe water
deficit significantly affected net photosynthetic rate of cucumber, and appropriate water and fertilizer saving management
not only could save the cost of agriculture, but also could achieve the better net photosynthetic rate comparing to full irri-

gation and fertilization. The net photosynthetic rate of cucumber leaves obtained the maximum under treatment W, with a
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stronger and more stable light irradiation. Comparing the general trend, W,N, treatment (80% ET,, N 360 kg*hm™?)

was the more appropriate combination of water and nitrogen based on the experimental conditions.

Keywords: greenhouse cucumber; water and nitrogen supply; fertigation; chlorophyll content; photosynthetic rate
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Fig.1 Microclimate environment conditions inside the greenhouse
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Table 1  Effects of different water and nitrogen supply of chlorophyll contents of cucumber leaves
b R TFAE AL 1) PR S ] AR
Titmem Seedling Flowering and fruit setting Full bearing Terminal fruit
Chla Chlb  Chla+ Chlb  Chla Chlb  Chla + Chlb Chla Chlb  Chla+ Chlb  Chla Chlb  Chla + Chlb
No 2.44b 0.90a 3.33c 4.41e 1.65e 6.06d 6.46f 1.85¢g 8.32h 3.35fg 1.25¢f 4.60g
N; 2.49ab  0.90a 3.39bc 5.26d 1.88cd 7.14c 7.13e 2.18ef 9.31fg 3.64f 1.83d 5.47ef
Wi N, 2.54ab  0.92a 3.47abc  5.87abc  2.1lab  7.98ab 7.10e 2.10f 9.21g 3.60f 1.41e 5.01fg
N; 2.48ab  0.89%a 3.37bc 5.32d 2.05be  7.37c 6.41f 2.05f 8.46h 3.12g 1.41e 4.53g
No 2.49ab  0.89a 3.38bc 5.50cd 1.81de  7.3c 7.22e 2.30de  9.52f 5.13cd 1.99¢ 7.12¢
N; 2.49ab  0.89a 3.38bc 5.60bed  1.93bed  7.53bc 8.36¢ 3.0la 11.37cd 5.82b 2.06¢c 7.88b
w2 N, 2.53ab  0.95a 3.48ab 5.78abc  2.27a 8.06a 9.30a 3.0la 12.31a 6.04ab 2.29b 8.34b
N3 2.60a 0.9%4a 3.54a 5.24d 1.99be 7.23¢ 8.86b 2.63¢ 11.48¢ 6.39a 3.23a 9.62a
No 2.50ab  0.89a 3.39be 5.5led  1.89cd 7.40c 7.76d 2.32d 10.08e 4.46e 1.25f 5.71de
N, 2.54ab  0.90a 3.4abc  6.02a 2.03be 8.05a 8.52¢ 2.58¢ 11.10d 5.21c 1.83d 7.03¢
W3 N, 2.5% 0.95a 3.54a 6.10a 2.04be 8.14a 9.11ab  2.84b 11.95b 4.73de 1.41e 6.14d
N; 2.6la 0.95a 3.56a 5.94ab  2.08b 8.02a 9.30a 3.02a 12.32a 4.65e 1.41e 6.05d

T R APRUEF M (0 = 12), RS RS BEEZESR (P <0.05),

Note: The data are mean values (n =12), Different letters in the same column indicate significant difference ( P <0.05).
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Fig.2  Effects of different nitrogen supply on the diurnal variation of Pn of cucumber
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Fig.3 Effects of different water treatments on the diurnal variation of Pn of cucumber
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