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Effects of different N,P and K ratios on photosynthesis and
chlorophyll fluorescence of Crocus sativus

ZHU Jiao, YANG Liuyan,ZHOU Lin,ZHANG Yongchun

(Forestry and Pomology Research Institute ,Shanghai Academy of Agricultural Sciences ,Shanghai 201403 ,China)

Abstract: [Objective] The experiment was conducted to examine the response and adaptation mecha-
nisms of photosynthesis (PS]l ) of saffron (Crocus sativus) to different N,P and K ratios. [Method] Saf-
fron corm with fresh weight of 20—25 g/corm was treated with different N-P-K ratios of 30-10-10 (T1),
20-20-15 (T2) and 10-30-20 (T3),respectively. Leaf length, chlorophyll content, net photosynthetic rate
(P,) ,intercellular carbon dioxide concentration (Ci),stomatal conductance (Gs) , transpiration rate (Tr)
and chlorophyll fluorescence induction kinetic parameters were determined and analyzed. [Result] T1 and
T2 treatments promoted growth and chlorophyll accumulation with better effects than T3. T3 treatment
damaged photosynthetic structure, significantly reduced P, ,Gs and Tr, while increased Ci. T3 treatment
significantly decreased PS]] performance index (PI,,) ,capture of energy flux (ABS/CS,,) ,electron trans-
fer of energy flux (ET,/CS,,) and energy in reduced Q, captured by per PS]| reaction center (TR,/CS,).
The energy heat dissipation per unit blade section (DI, /CS,, ) was increased conversely. The maximum

quantum yield (¢p,) ,quantum efficiency of electron transfer (¢g,) and quantum efficiency of electron accep-
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tor reduction (¢g,) at the PS [ receptor side were decreased. T3 treatment with low nitrogen fertilizer

treatment also reduced actual light energy capture efficiency of PS]] reaction center,inhibited saffron leav-

es growth and advanced yellow in normal leaves. [Conclusion) High nitrogen soluble fertilizer (N-P-K ratio

of 30-10-10) was beneficial to promote leaves growth and improve photosynthesis and light capture effi-

ciency of Crocus sativus L.

Key words: Crocus sativus ; water-soluble fertilizer; photosynthetic characteristics; chlorophyll fluores-

cence induction kinetics parameters
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Table 1 Effects of different water-soluble N, P and K ratios on quantum yields and flux ratios in saffron PS]|
b 7
Treatments M, QFo @Ro ko ¢Ro ORo
T1 0.48+0.09b  0.564+0.13a  0.34%£0.10a  0.16+0.06a  0.61£0.06a  0.2940.08 a 0.4740.10 ab
T2 0.50£0.14 b 0.67£0.06 a 0.41%£0.07 a 0.17%0.03 a 0.60+£0.06 a 0.26+0.04 a 0.43+0.04 b
T3 0.65+0.15 a 0.36+0.13 b 0.20+0.07 b 0.114+0.04 b 0.58+0.07 a 0.32+0.08 a 0.54+0.10 a

TE < [F B 5 A5 A 6] /N G 5 B AR 3 45 4 B ] 22 57 i 3 (P<<0. 05) .

Note: Different lowercase letters represent significant differences between treatments (P<Z0.05).
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