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Changes in chlorophyll content and photosynthetic rate
of four cultivars of mango during reproductive phase
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Abstract

Total chlorophyll (Chl) content, leaf mass per area (LMA), and net photosynthetic
rate (Pn) were studied in four cullivars of mange (Mangifera indica L)) from
September to May. Maximum Chl contents were found in September and December,
the period considered to be crucial for flowering in mango. P’y was maximum during
October and maintained almost steady during the fruit growth period. However,
I.MA varied significantly in all cultivars. Mean Chl content, Py, and LMA were
lower in cv. Malaviyabhog than in other cultivars.

Additional kev words: fruiting, Mangifera Indica, seasonal course.

Crop productivity is a function ol radiation interception, photosynthetic capacity.
efficiency of conversion to dry matter, partitioning of dry matter among organs, and
water conlent of these organs (Ho 1988). In young orchards, the productivity of fruit
crops s improved by inereasing tree density (Lrez 1982, Layne and Tan 1984). As
plants mature, shading becomes a problem due to profuse branching and an incrcasc
in foliage area. Penetration of photosynthetically active radiation (PAR) generally
decreases in deciduous fruit trees as shoot extension continues throughout the season
(Marini and Marini 1983). Shaded leaves have lower net photosynthetic rate (Py) and
lcaf mass per arca (I.LMA) (Marini and Sowers 1990) and these two parameters
generally affect productivity. Chacko et af. (1982} reported the inability of thirty
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leaves ta support the growth of a single mango fruit to normal size. Chlorophy!l (Chl)
content and Py are nol always interrclated (Buttery and Buzzell 1977), however, a
positive corrclation was reported, e.g., in olive (Proietti 1998) or sweet cherry prior
to full leaf expansion (Teryl and Kennedy 1986). In apple. the LMA is positively
correlated with Py (Marini and Barden 1981) and this is why it has been used as a
ool to determine photosynthetic potential in certain fruit crops (Barden 1975, 1977).
Leal expansion and CO; assimilation are important in determining the photosynthetic
potential in mango (Tyagi e/ «f. 1991). In mango cultivars, the characteristics of
regular and irregular bearing arc strongly influenced by the environmeni, but the
pattern of changes in Chl content, Py and 1LMA during reproductive phase has not yet
been properly understood. This is why we studied them in leaves of regular and
irregular bearing cultivars of mango during (heir reproductive phase.

Eight- to ten-year-old trees of four cullivars of mango (Mangifera indica 1),
regular bearing Amrapalli (Dashehari x Neelum) and Malaviyabhag (polyembryonic,
collected from N.E. hill regions of India), and irregular bearing [Langra and Dashehari
growing in the orchard of the Institule at Varanasi (25.2° N, 83.0° F) were used for
experiments in 1994 and 1995, The 4™ and 3" leaves of cach wig (selected from all
directions) of uniform size (20 - 25 cm diameter) and age (3 - 4 years) were used.

Chl was determined according to the Methods of Analysis of the Associations of
Official Analytical Chemists (1975), leaf area was calculated following Sestak ef al.
(1971). The leaves were also dried at 110 °C for | h and then at 60 °C till constant
mass. Py was measured using a portable gas exchange system Li-COR 6200 (Lincoln,
USA). All measurements were made between 09:00 and 11:00 when photosynthetic
photon flux (PPF) exceeded 500 pumol m? s, which is above light saturation for Py
of mango tree. Air flow inte the leal chamber was at rate of 375 em® min™, and air
temperature varied between 25 and 30 °C. Readings were repeated on four leaves per
twig or 10 leaves per plant.

Values were evaluated by analysis of variance (ANOVA) employing a factorial
randomized block design (2-factor). Duncan's multiple range test was used to identify
differences among means at /> < 0.05.

Chl content on a fresh mass basis was maximum in cv. Dashehari during
September and December, and aimilarly in cv. Langra in Scptomber, Dovembur, and
lanuary, while minimum was found in Langra in April (Table ). However, on leaf
arca basis. the Chl content was maximum in Dashchari in December. and in Langra
and Amrapalli in Seplember, and minimum values were noted in March and May for
Amrapalli. LMA was highest in Dashehari in April and October, and lowest in
Malaviyabhog in I'ebruary. Maximum Py for Amrapalli was observed in October. In
other three cultivars Py did not show any significant differences during measured
period (lable 1),

Year mean values (Table 2) showed that Chl content (on both the bases). Py and
LMA were lower in ¢v. Malaviyabhog than in other cultivars.

The differences in Py might be in line with the fact that ¢vs. Dashehari and
Amrapalli had thicker leaves than Malaviyabhog and Tangra. Such differences in
mango in relation to Ieal thickness have also been reported by Taylor (1970). The Py,
of thicker leaves is probably limited due to increased resistance to CQ, transfer, and a

458



TIC RATL

CCONTENT AND PHOTOSYNTHE

S INCHLOROPHYLI

CHANC

KT 619 8.9 ALLE HEF LIS SLe 009 LS098 wEo)ioum] sy
09709 OT0FL 0TI 08786 WS 200901 LAYeT G08ES L0001 [ur 3] wINT
wlE D AN wayBT 0 305270 w90 6071 6970 5980 wt50 [Lw3] )
Ll0T wik9'l 60T 08T w91 W66t A 08T 00°¢ [Cwey), 3y 5] )

LIBaYSE(]

S e 09 698 A6 109 ST AR'E L6'€ S0 [ wEooowrd] g
08011 0SS (0080 L0882 L0812 0591 LO08L W00 00001 [ 3] vINT
10970 w1570 W ST w1970 80 pyS80 = tL0 WS40 w60 [Lw3] )
W8 LR ot 08T 18 L 68€ - E8°7 ,20¢ 48¢ [Cuepy SYE] v

) rISUE |

Yt IS B8 SOt St AT 6Tt NITSIS b5 [s wGoDIeun] Sy
408 86 OTR0 L0y 089¢ 08769 08001 0L7E0 L0818 [ 8] VN
W T WSt 6ED w050 w80 w10 WSO <0 w080 f-ws]my
w18l < s 86T walll 4600 E8L ) 25T [(wrg) 5Y 5] )

BOUQPALART]Y,

98°C FE0 £19 819 RS O 88t 989 259 [s wEooieu] g
WOTIOL 0L 08 §% LOE 8 400560 S0EH SOLBTL L 08°6T 0TI [[ws]vin

LET LIF0 Ll LEST0 L8 LFOD 29870 wl6h [Lws] s
w081 =981 ~SLT ey A WSUT bl T A [Curpy 35 )

Ijjedeswry
NBIA Jady iR NI GER VBNUE[  J2GQWDAC] IDGUIDALY, 1olan raguiaddag mauwreied Jeann)

) = 18 SDOUDILIIP IWRIIUSTS A RIUSNRIS ARDPUL SANEA 31 Sirwo(o] wdussiadns ut s1anaf walapjig|
“UOSERS FUulwodd SULp oFuru Jo S0 Jnop Jo saABap i e dnayiussoyd pue e aad ssewn 18a] unued [[Agdolofya Ul saaueyy [ 3qr |

459



S PANDEY. DN TYAGI]

decrease in radiation reaching inner leaf part (Gutschick 1984a.b). Minimum LMA of
Malaviyabhog indicated its fower dry matter accumulation per unit leal area than in
other cultivars (Table 2). Similar results have also been reported by Tyagi and
Medhabati (1988). This cultivar had also less Chl on both used bases than the other
three cultivars.

Lable 2. Differences in mean chlorophyll content, leal” mass per arca (LMA) and net photosynthetic
rate (Pyyin leaves of tour cultivars of mango. Different letters in superscript indicate statistically
different values in columns at 2 < 0.05,

Cultivar Chlorophyll LMA Py
lg l\g"( £ & m'3| g m"’] |pmol(C0,) m- s’ )
Amrapalli 222" 0.63" 106.50° 5.83"
Malavivabli, 1,88 0.46" 84.00" 191"
I.angra 2.66" 0.69" 92.20" sarth
Dashehari 063" 0.65* 109.80* 5,59

In general. maximum Chl content was found during September and December, the
petiod crucial for flower bud initiation in mango (Singh 1960). A second increase in
Chl content was noticed during February which coincides with resumption of {ruit
setting to suffice the demand of developing sink. For fruit develepment the sink
demand for photosynthates is a key factor determining the success of fruiting
(Cannell 1985). The low Py during winter months was replaced by steady rise in
spring. Schafter ef «f. (1986) found a variable influence of strawberry fruits on Py In
apple tree no effect on Py during periods of high fruit growth was recorded by
Schechter er af. (1991). In pistachio trees, fruiting affected Chl content, stomatal
conductance, Py, and LMA from early season until mid June, the period which
precedes the onset of bud abscission and fruit growth (Vemmos 1994). Similar trends
were aldso reported in apple (Marini and Barden 1981) and strawberry (Chabot and
Chabot 1977).
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