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Article Info ABSTRACT
Article type: Background and Objectives: Yew (Taxus baccata L.) is a coniferous
Full Length Research Paper  plant and one of the plants with multiple medicinal, ornamental and
industrial importance is in the process of extinction. Yew is the most
Article history: import_ant_and reliable_ source c_)f the anti-cancer compound ta_xol, which has
Received: 09.26.2023 a special importance in medicine. The low amount of taxol in yew and the
Revised: 10.17.2023 slow growth rate of this plant are among the serious obstacles to using
Accepted: 11.01.2023 yew in providing this important medicinal substance. The use of some
elements such as nitrogen will increase the quantitative and qualitative
characteristics of plants, especially the production of secondary metabolites

Keywords: such as alkaloids. Based on this, the current research was conducted with
Nanofertilizer, the aim of investigating the effect of nano nitrogen fertilizer compared to
Nitrogen, urea fertilizer to increase vegetative growth and metabolite accumulation of
Phytochemical, yew seedlings.

Taxol,

Yew

Materials and Methods: For this purpose, an experiment was performed
based on factorial as completely randomized blocks at Gorgan University
of Agricultural Sciences and Natural Resources with 9 levels of treatment
(nitrogen nanofertilizer at three levels of 0, 1.5 and 3 ml.I"* in the form of
foliar spraying and regular urea fertilizer in three levels of 0, 6, and 12 g
were applied to each seedling as soil) and 3 replicates (two plants per
replicate). Fertilization was done in 4 stages with a 14 days’ time interval.
Parameters in two morphophysiological sections (plant height, number of
sub-branches, diameter of the main stem, canopy width of the plant, fresh
and dry weight of the aerial part and secondary dry weight) and
phytochemical (chlorophyll a, chlorophyll b, carotenoid, anthocyanin, total
phenol, total flavonoid, percentage of free radical inhibition, total alkaloid
and taxol content) measurement became.

Results: The results showed that application of nitrogen in two forms of
nanofertilizer and urea, improved most of the quantitative and qualitative
traits of the yew plant. So that the maximum amount of plant height and
diameter of the main stem was obtained with the application of 3 mL.I"* of
nitrogen nanofertilizer along with not using urea. The highest number of
sub-branches and amount of chlorophyll a and chlorophyll b were obtained
as a result of not using nitrogen nanofertilizer along with 6 g of urea
fertilizer. As a result of using 1.5 mLI"* of nitrogen nanofertilizer along
with 6 g of urea fertilizer, the dry weight of the aerial parts of yew
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increased significantly. Also, the application of 1.5 mLI* of nitrogen
nanofertilizer + 12 g of urea fertilizer produces the highest amount of total
alkaloid and taxol in yew.

Conclusion: Based on the results, it seems that it is possible to manage the
growth and accumulation of metabolites in the yew by managing nitrogen
nutrition and simultaneous application of chelated nitrogen fertilizers and
urea fertilizer.

Cite this article: Dini, Hamid, Ghasemnezhad, Azim, Ashnavar, Mahboubeh. 2024. Comparison
of the effect of nitrogen Nano-fertilizer and urea fertilizer on some properties of yew
(Taxus baccata L.). Journal of Plant Production Research, 31 (3), 109-125.
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Table 1. Analysis of variance of the effect of nitrogen nanofertilizer and urea fertilizer on some morphophysiological
characteristics of yew.
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Table 2. Mean comparison of the interaction effect of nitrogen nanofertilizer and urea fertilizer on some
morphophysiological characteristics of yew.

Ol s @tﬂ
slen il i 035 ol Bl ks o olS ¢l Sources of Varieties
_ S a= s slaas

(f’ﬁ (i) Number of sub (el

Dry weight of aerial Main stem branches Plant height WaeS o Gl Auke) 0558 25550
part (9) diameter (cm) (cm) Urea Nitrogen nanofertilizer
(g per plant) (mlL1IY
3.95° 0.14° 21.25" 28.8° 0
3.93° 0.20° 93.25° 65.8® 6 0
5 0.16" 38.83% 52,5% 12

3.95 0.09° 54,25 46.7™ 0

5.09° 0.08" 30.25% 61.3% 6 15

4.15° 0.14° 83® 57.7% 12

3.84° 0.507 42% 67.5° 0

3.6 0.19 30.33% 63.6% 6 3

3.74° 0.12"° 34.33% 29.5° 12

M (ls e B pa b S e G S Bl s sla ke O 5 a5
In each column, the averages with at least one letter in common are not significantly different

Q)LB@A@,\.: rt}u\ L;LALS.»)):L;J?CMA\ oS
Liy 5 Ofay il slachle n (6ol e
i edalice s sl oS s dle Culbis
Ol S b olS s s glandlas s Ll (YY)
alo hd ll el 055,00 O me 45 UG o3ls
ool S adlas S ys R (YE) s S olS ol
spi O g S e ale b alS Cel

(YY)
30 ele Gl oSle anlis g5 o
Ao 2l O (58 2 Sde O35 5
J;ybﬁj).}ﬁﬁv)f‘)\sbw w‘)‘.\.s.a
A5 ke VO Sl L W ol 0555

iy 3 gl gl S O3S 28t

s sl bl 3 ooy s i el Lo s
boles 4y 4 Cand ) ol e D588 &5 (gl
sS40 1) e e Yool Cla.ﬂ el Olis
ak g ol 35S Brae pde el 4 0554
VL I sl e ol UG L lasleg
e o 50 5 e Sl 20 o1l 4 Bl s 1S,
ax 5l S g e Sle A sl Cdo pl S,
S ssde bl ks ad, bl slael ol
sl ks 05e Y dear) ss SN
5 OlLS Wi, base 5 C3lS Loyl 5 4 OB g5 s
Sl Ko S SLES f5 eres
05350 345 b pme S Wlesls OLES Oldlas ey
2ad OB 5 Sise Al b il Sl LIy e
SR sl e SSs Sladllas s oS J- s

VY



VLYY D)low:} ¥ 2,93 cuhlg‘f ..\.3)93 dlbuubg)a Q).rwﬁ

05 (YO) s4d e OlS s exgcun) s Sles
555 3 eslizul a5 sl ol 03ls OLES (6 o5 axdllas
ol W5 035

(YN 555

O s A2 Sl

e (03, 585U Gl b JaalesT ol el
O JS) s (LA sy 55 88 20
o 0355 Vb ke oal s 4 1S G
sk o311 5 sl ol Sl OF ol clale w0

et s Sp Mg IS R e s

6 3
'\‘ —
.‘)E 5
v = 4
.“ s
¥y3 3
.J,’g 2
c
18!
O T 1
s V.0 r
(A s A Ae) Uhs e 58 6L

Nitrogen nanofertilizer(ml.l’l)

S e 23S B 1 05955 25 56 el T S0l s ) IS
Fig. 1. Mean comparison of the effect of simple nitrogen nanofertilizer on yew canopy width.

GAl 033 35S 3l esliad a8 ws Sl ey p SO
Jlie 3 (YY) Gl Olowy i osle Ol
Sl (118) 0K 5 5l 5l pnes 3,158
olo Ol Ll o 035,00 45 ol g 5550
a3l 55 4 el STy 5 aaliS b olS S

.(YA);J;_;M@\J}SC;J}JMS@;T
4l St 055 Ol s gl KOS5 05
LUl o8 sl 0L adsl i esle 0 5
S O35 Olgee nFohe (Aald 5led) opsl 558
G Cans oS Sl s ol 5 ails | (<=J§ «/AV)
L LS 5 axdl | (sl ime DMt 0yl ¥ ehau
andls 1) golsime SN op 5 i 0yl ¥ el
5 A LRl 055, Sl (Y K)ol

ol spd e bl Sy 5 a2l Wy

A

ok ke Sl gl el s O
S50 ) s e V0 Jleg o sl 0L sl
O35 AL ossl 55 28 N eles 4 O35
orbasl s a Sl 3 ) alse el S
35550 Gy pde Hlad b les pl reres s
o PLSTUIET- IS SR A GV P RVE FR=N
ol e M 3 bajlas iy il I3 (gl
058 ALY Jader) wsln ol a1,
L) e 5 6 Lyl 4 LS S 0
2l (Ko ALS kS i ames 5 OLLS
e 4 Col ol esly Ol Sladlae S s
S 5 5 s Rl A Sl L5 e 035 25 5 S
b oK Sllas 5y S s 5,8 DllS

DL 45 CM“;u? DL w“ CM‘ ol U’:)‘; &‘ju:ﬁ



O)Se 9 (23 dwoa [ 32059 9 39,5 395 93U 1 Ay lie

05378 FpS & il S gl 5 S0l
S AL yasie e p S sl Lles S 3L s
55 5 elil ol fash mls O
FlObuy oS s Six el Olpe O30
Oan 5 el (YY) ol sl 1 (gl ixs
LSty 4 dmdls Oly sgE s p L3 (Y01Q)
s ess OLSS O puslie 5 03550 4 OlalS

(YA 3l Sslis s olS w0 aLS

= 0975

< 097
2 & 0965

;o 0.96
\-1 2. 0955
o § 095
;» o 0.945
& 094
W £ 0935
2 09

% 0.925

Fot s eom sleob s s s el gl Lo
5 o3l gladhe glacil 1) LS, ol glas
ol Sepl e WLlesls Was sl 5 Ol
ol S5 ol el glad e 5l baasls
Ladl ool ods Kax ol o Lledd LSES
SAO M J i 5 pmdd il 4 o
S S0 Sz osle Jllis 5 esls cows 51 O
Ll les SO dlys Os a0 S LS«

il L3l VL 05550 Sae axpp Jds (e

a
a
; |
. ¥ 'Y

(50 ass e 31 s 055 7
Pure nitrogen from urea source (g)

SIS e 4y 5 S5 055 0s5) e ) 055 55 355 sl S ol d i - IS5
Fig. 2. Mean comparison of the simple effect of nitrogen fertilizer from urea source on secondary dry weight of yew.
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Table 3. Analysis of variance of the effect of nitrogen nanofertilizer and urea fertilizer on some phytochemical
characteristics of yew.
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Table 4. Mean comparison of the interaction effect of nitrogen nanofertilizer and urea fertilizer on some
phytochemical traits of yew plant.
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