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Relationship between Mineral Nutritions, Hormone Content and

Flower Bud Differentiation of Juglans sigillata

LI Jingjing"?, PAN Xuejun'?, ZHANG Wene'*"
(1 Guizhou University; Guiyang 550025, China; 2 Guizhou Fruits Engineering Technology Research Centre, Guiyang, 550025,
China)

Abstract ; Taking leaves and flower buds of Juglans sigillata as materials, we observed female bud physio-
logical differentiation stage by paraffin method and determined the contents of chlorophyll and essential
minerals nutritions in leaves by method of spectrophotometry, kjeldahl, molybdenum antimony colorimet-
ric and ASS. We also analyzed hormones content in leaves, female bud and male bud by HPLC-MS to re-
search the relationship between chlorophyll, mineral nutritions and hormone contents and flower bud dif-
ferentiation of J. sigillata. The results showed that; (1) The contents of chlorophyll a and chlorophyll b
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increased before female flower bud physiological differentiation, and present peak at morphological differ-
entiation stage. (2) From physiological differentiation to the morphological differentiation, Ca and Mg
contents reduced, K content increased. In the process of flower bud differentiation, P content showed a
trend of declining, Fe content increased then fell, Zn content showed ‘M’ type. (3) GA, content in leaves
and female flower buds fell sharply at physiological differentiation stage and present peak at morphological
differentiation stage. ABA and ZR contents showed bimodal curve ‘M’ type in the process of flower bud
differentiation. ZR content in the leaves showed a trend of low content continuously, and has a peak at
physiological differentiation stage of female flower bud. The content of IAA was low during early morpho-
logical differentiation of flower buds. So, it is the critical period of female flower bud that transformed
from physiological differentiation to morphological differentiation between the end of April and the middle
of May. High content of chlorophyll in leaves and low contents of IAA, GA, in female flowers bud were
beneficial to female buds early develop. A large amount of P was consumed during flower bud differentia-
tion. High content of K is close to the critical period of female flower buds differentiation and Ca, Mg, Zn
contents closely associated with female flower buds morphological differentiation. At the same time, the

high contents of ABA, ZR in female flower buds have significant effect to both physiological and morpho-

logical differentiation, and high content of GA, involved in formation of flower primordium.
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Habits of acrocarpous ( | )and female flower bud physiological differentiation period( [[ — V)
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Fig. 2 The chlorophyll (ChD) contents in leaves of

J. sigillata during female flower bud differentiation stage
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Table 1 The mineral element content in leaves of J. sigillata during female flower bud differentiation stage

i BOL R i HURE i ] Sampling time/ (Date/Month)

Mineral element
content 13/4 20/4 27/4 4/5 15/5 23/5 29/5
N/ % 1.5640.02b 1.4140. 03¢ 1.36+0. 04c 1.44+0.07¢ 1.734840. 06a 1.44740. 04c 1.2440.06d
P/ % 0.123 840.02a 0.103 140.0lab 0. 12%0. 02a 0.107£0. 00ab 0.10£0.01ab 0.08740.001ab 0.05=+0. 00b
K/% 0.67+0.01d 0.637+0.01e 0.61+0.01f 0.7740.02a 0.74-+0.02b 0.7140.01c 0.71+0.01c
Ca/% 0.85740. 04d 1.0440. 08¢ 1.2640.12b 0.83740.02de 0.8240. 02de 0.7240.07e 1.8440.01a
Mg/ % 0.11+£0. 00ab 0.124+0.01a 0.124+0. 00ab 0.10=+0. 00b 0.1140. 00ab 0.1140.01b 0.1240. 00a

Fe/(mg+ kg ') 51.72£2.55e 140.4341.50b 127.3844.61c 92.42£3.50d 85.9342.70d 126.13£5.36c 169.6846.48a

Mn/(mg + kg™') 36.21+2.2le 31.01+1.03f 66.77£3.55¢c 74.50%+3.54b 36.92+1.97¢ 60.79+£1.52d 95.39%+2.18a
Cu/(mg - kg ') 39.86x£1.37b  35.35FE1.44c 44.00%1.92a  28.21£0.92¢  31.3240.87d  28.73£0.39¢  20.96=0.59f
Zn/(mg -+ kg ') 40.84%1.15b 34.1940.82cd 36.4840.73c  31.37+£0.80e 46.84%2.33a 32.42%1.0lde 36.0541.89c
B/(mg + kg™ 6.8740.74f  15.3840.65de 19.704+0.89c  14.22+0.97e¢ 23.25+1.02b  28.33+2.26a 17.12+1.13d

T 5 45 SRR I E AR E2E (3 RE S s A & WA £ F L BCR AR E AR 22055 W4T R R/NE B 3R0R 22 538 1) 0. 05 1B K F
Note: The results showed as mean value 4+ standard deviation (n=3, by duplicate) ; Multiple comparison for the results adopted the Dun-
can tests, and different low letters within the same row indicate the significant difference during female flower bud differentiation stage at 0. 05

level
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The hormone contents in leaves, female buds and male buds of J. sigillata during female

flower bud differentiation stage
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